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Abstract 
 
The Internationalisation of 
Software Firms: evidence from Brazil 
Raissa A. Rossiter 
Many studies have recognised the importance of a variety of factors in 
the internationalisation of firms. Only a few, however, have attempted to 
integrate these factors into a comprehensive framework. In this study, taking 
the network approach as its main analytical foundation, an integrative 
theoretical framework is developed and tested empirically to assess the 
impact of a wide range of factors on the internationalisation of firms. The 
internationalisation phenomenon is examined in a more comprehensive 
manner than in many previous studies, as a two-sided process of both 
inward and outward international operations. 
 
Using logistic regressions in the analysis of empirical evidence 
gathered through a national survey sample of 148 Brazilian software firms, 
the theoretical framework proposed in this study obtained substantial 
support. The findings expand previous knowledge through a comprehensive 
explanation that incorporates determinant factors from four distinct 
dimensions – contextual, organisational, network, and entrepreneurial – in 
examining the internationalisation of firms from emerging markets. The 
findings indicate that business networks are indeed strategic mechanisms for 
a firm in developing its internationalisation trajectory, as hypothesised. 
 
The results of this research suggest that studies based on the 
business-network model of internationalisation can no longer ignore the 
impact of other factors at the contextual, organisational, and entrepreneurial 
level. Incorporating these elements into research that seeks to explain the 
internationalisation of firms could provide a more sophisticated 
understanding through new insights and allow scholars to go beyond one-
dimensional and static theorising.  
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1. Chapter 1:  Introduction 
 
This thesis aims to examine key determinants of the 
internationalisation of software firms in Brazil. Linked to globalisation trends, 
the internationalisation of firms has become an established field of 
investigation within the international business-studies domain (Coviello and 
McAuley, 1999; Knight, 2001; Bell et al., 2004; Spence and Crick, 2006; Zhu 
et al., 2006; Knowles et al., 2006; Agndal and Chetty, 2007; Lloyd-Reason 
and Sear, 2007; Ojala, 2008; Ojala, 2009).  
The literature suggests that business-network collaboration represents 
a strategic instrument for firms, especially of smaller size, that seek to 
grapple with the complexities of international operations and become active 
in foreign markets (Bernal et al., 2002; Chetty and Wilson, 2003; Gemser et 
al., 2004; Crick and Spence, 2005; George et al., 2005; Loane and Bell, 
2006; Agndal and Chetty, 2007; Fink et al., 2008). However, empirical 
evidence on the effects of collaborative-network relationships on the 
internationalisation of firms is scarce in emerging-market economies, as Liu 
et al. (2008) emphasise.  
In this study, recognising the importance of business networks1 for the 
internationalisation of firms, an integrative framework is developed and 
tested through empirical analysis of survey data to provide a better 
understanding of the phenomenon.  
                                            
1Business networks are defined in this study as an intentionally created and organised collaboration between two or 
more actors (firms or institutions) which goes beyond a specific task, with the purpose of achieving a common 
objective.  
15 
 
The study focuses on firms in a highly innovative and fast-growing 
global industry, the software industry, which plays a critical role in both 
developing and developed countries, some of which have become active in 
software export markets. Given the reliance of a wide range of economic 
activities, goods, and services on software technologies, the contribution of 
the software industry to economic performance and international 
competitiveness has been acknowledged (OECD, 2009). Moreover, a study 
by OECD (2009, p. 9) shows that software investment has contributed to 
GDP growth in all of the member countries and time periods for which data 
are available.  
Although the Brazilian software sector – the seventh largest in the 
world - has demonstrated its economic importance, its level of 
internationalisation remains low, a fact attributed to several factors that have 
not been fully addressed in an integrated manner in previous studies 
(Botelho et al., 2005; Roselino, 2006a). Thus the choice of a knowledge-
based industry such as the software and allied services as the target industry 
in this study is grounded on its relevance to both the local and global 
economy and its resulting potential for public policy and advancements in the 
international business research agenda.  
The objective of this chapter is to demonstrate the relevance of the 
research problem to the international business literature as well as how this 
study goes about addressing it. The chapter begins by providing the 
research context, followed by an outline of the gaps in internationalisation 
research. A statement of research objectives and an outline of the specific 
questions pursued in the investigation are then developed, after which the 
16 
 
research methodology is briefly explained. The chapter ends with an 
annotated overview of the thesis structure. 
1.1 Research Context 
The international connectedness of markets for goods, services, 
finance, labour, and information, and the interdependence of national 
economies strongly affect the ability of firms, especially those operating in 
high-technology sectors, to remain competitive in marketplaces increasingly 
characterised by foreign and/or global competition (Ruzzier et al., 2006).  
This suggests that a firm‘s successful involvement in international 
markets might enhance its competitive position within its domestic market as 
well, especially in highly competitive domestic markets in which global 
players operate as in the case of Brazil‘s software market. For example, a 
comparative study by Spence and Crick (2006) on the internationalisation of 
Canadian and UK high-tech small and medium-sized enterprises (SMEs) 
provides empirical evidence of a ―spill-over‖ effect of overseas sales leading 
to domestic market opportunities, due to the reputation gained in the lead 
market. Conversely, some studies show that when firms fail to 
internationalise their operations they may lose their competitiveness in 
domestic markets (George et al., 2005). This reasoning therefore sets forth 
the potential importance of internationalisation for the survival and successful 
growth of firms, especially of smaller size. 
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1.1.1 The Importance of the Software Industry in Brazil 
The software industry is widely acknowledged for its role in the 
expansion of post-industrialised economies, driving innovation processes, 
contributing to economic growth, and impacting on virtually all other 
industries that need to succeed in a globalised marketplace. It can be argued 
that perhaps no other single industry has played such a critical role within the 
knowledge-based economy as the software industry (Arora and 
Gambardella, 2004; Roselino, 2006a).  
Undoubtedly, the software industry also plays a significant part in the 
overall development thrust of the Brazilian economy, demonstrating its 
potential in regard to sales and job creation, as Botelho et al. (2005) assert. 
Statistics show that micro, small and medium-sized enterprises constitute the 
majority of companies in the software sector, the most important information 
technology (IT) sector in the country since the 1990s (see Section 2.3).Yet, 
in spite of the overall level of competitiveness of the Brazilian software 
industry, significant disparities exist between large foreign firms and 
domestic firms. For example, of export revenues of US$ 81.6 million by 
software firms operating in Brazil in 2002, 95 percent was achieved by large 
foreign firms, as Roselino (2006a) asserts (see Section 2.3.3). These 
aspects will be explored in more detail in the next chapter. 
1.1.2 The Internationalisation of Firms from Emerging Economies 
With the emergence of large developing economies in the global 
landscape such as the so-called BRIC countries (Brazil, Russia, India, and 
China), there is a need to address and empirically test the important 
18 
 
phenomenon of the internationalisation of firms from an emerging country‘s 
perspective (Yiu et al., 2007). In regard to China and India, this research gap 
is rapidly being filled, as the number of scholarly articles on these two 
countries has increased sharply with the strong interest in their role within the 
global economy (Young et al., 1998; Contractor and Kundu, 2004; Buckley et 
al., 2006; Elango and Pattnaik, 2007; Deng, 2007; Yiu et al., 2007; Cheng 
and Yu, 2008; Liu et al., 2008; Pangarkar, 2008).   
In contrast however, while Brazil, with the tenth largest GDP in the 
world (World Bank, 2008), remained the largest FDI recipient in Latin 
America and the Caribbean Region in 2009 as well as the region‘s main 
foreign investor, according to the World Investment Report (UNCTAD, 2010) 
– strong evidence of the international character of its economy - little is 
known about the internationalisation of Brazilian software firms. More 
specifically, no comprehensive study has been conducted to capture the 
impact of business-network collaboration on the internationalisation of 
Brazilian software firms until now.   
Evidence from other studies supports the idea that although the 
shares of developing and transition economies in global FDI are still small, 
they will continue to rise over the next years (UNCTAD, 2010). Thus 
important challenges are still to be met by firms, especially of smaller size, in 
emerging markets. It has been noted that fundamental and comprehensive 
changes in institutional environments such as outward-oriented export-led 
and other government policies are being introduced in many emerging 
economies which can contribute to the consolidation of domestic firms at 
home and their further outward expansion (Zhu et al., 2006; UNCTAD, 
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2010). For example, with the launch of Brazil‘s guidelines and strategies set 
forth by the Industrial, Technological and Foreign Trade Policy (PITCE), in 
2003, the internationalisation theme was brought back to the centre of the 
Brazilian governmental agenda (Arbix et al., 2004).  
1.1.3 Networks in the Internationalisation of High-Tech Firms 
In the context of fast changing global environments, the crucial 
importance of existing networks has been regarded as instrumental for firms 
operating in internationalised high-tech markets (Jones, 1999; Crick and 
Spence, 2005; Agndal and Chetty, 2007; Ojala, 2008; Ojala, 2009).  In a 
qualitative study that focus on the internationalisation of UK high-tech small 
and medium-sized enterprises, Spence and Crick (2005, pp. 170-171) 
assert:  
“The use of networks through the establishment of long-term 
relationships is instrumental in firms’ development of international 
business activities, generally based on commitment and trust, because 
of greater geographic and psychological distances between buyers 
and sellers or partners. The establishment of these relationships often 
takes place within personal or business networks which act as 
communication infrastructures where common interests are shared.” 
 
With growing impetus since the late 1990s, many studies have 
indicated the importance of networks to the internationalisation of firms in 
developed economies such as Australia (Hadley and Wilson, 2003; Loane 
and Bell, 2006), Canada (Loane and Bell, 2006), Finland (Holmlund and 
Kock, 1998; Haahti et al., 2005; Ojala, 2008; Ojala, 2009), Ireland (Loane 
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and Bell, 2006), New Zealand (Coviello and Munro, 1995; Coviello and 
Munro, 1997; Chetty, 1999; Hadley and Wilson, 2003; Loane and Bell, 2006; 
Agndal and Chetty, 2007), Norway (Haahti et al., 2005; Solberg and Durrieu, 
2006), Sweden (Agndal and Chetty, 2007) and the United Kingdom (Crick 
and Spence, 2005). Evidently though, existing body of research on 
internationalisation still remains focused on firms from developed countries.   
More specifically, there is only limited empirical evidence about the 
impact of business-network collaboration on the internationalisation of 
Brazilian firms in a high-tech industry such as software and allied services, 
as no comprehensive study has been done until now. Given its overall 
contribution to economic growth and its strategic importance for both 
developed and emerging economies, as the discussion in Chapter 2 aims to 
demonstrate, the software industry is the focal industry of this study. 
1.1.4 The Need for an Integrative Theoretical Approach 
In international business research some studies have treated exports 
as synonymous with internationalisation, but numerous others have provided 
evidence for the much more complex nature of this latter phenomenon. While 
exporting may be regarded as the most utilised method of foreign-market 
servicing, especially by firms of smaller size, the concept of 
internationalisation encompasses a multitude of aspects (see Section 3.2).  
In fact, available literature indicates that, beyond the traditional 
exporting route, internationalisation may cover a range of international 
inward activities such as imports, technology transfer, and other linked forms 
of international behaviour which are increasingly important, representing 
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ways to strengthen the position of SMEs in competitive business 
environments, both in domestic and in foreign markets (Korhonen et al., 
1996; Bjorkman and Kock, 1997; Buckley and Mirza, 1997; Stahl, 2000; 
Fletcher, 2001; Karlsen et al., 2003; ENSR - European Network for SME 
Research, 2003; Liu et al., 2008).   
Furthermore, researchers in the internationalisation field have argued 
that internationalisation is too complex, dynamic, and broad to be explained 
by using any single theory (Bell and Young, 1998; Coviello and McAuley, 
1999; Crick and Jones, 2000; Loane and Bell, 2006; Spence and Crick, 
2006) or by using only outward forms of internationalisation (Korhonen et al., 
1996; Fletcher, 2001; Karlsen et al., 2003). Hence these authors call for an 
integrative approach on the premise that it is more appropriate for 
understanding the international involvement of firms.  
What is lacking is a satisfactory integrative model that can assist both 
academics and policy makers in the understanding of a broad range of 
factors which, combined, may impact the internationalisation of firms 
(Coviello and McAuley, 1999; Rialp et al, 2005; Ruzzier et al., 2006; 
Aspelund et al., 2007). The author of this thesis attempts to bring together 
several factors by designing an integrative and consistent framework to 
examine and close these research gaps. 
1.2 Research Gaps 
In light of the current state of research, it is possible to identify several 
gaps in the internationalisation stream of research, reflecting important 
issues which still have not been addressed sufficiently. First, as mentioned 
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previously, the bulk of research on internationalisation remains focused on 
firms in developed countries. Our understanding would be enriched by 
investigating factors affecting the international behaviour of firms in emerging 
countries, where firms are exposed to distinct competitive pressures and 
institutional environments. Second, despite the massive body of research on 
the internationalisation of firms, one of the important gaps that some 
researchers in the internationalisation field point to is that scholars have 
given far more attention to outward international operations, particularly 
through exporting, and not adequate attention to other aspects of inward-
outward relationships at different stages of internationalisation (Korhonen et 
al., 1996; Karlsen et al., 2003). Given this, it seems appropriate to investigate 
inward international operations as an important element for the eventual 
outward international move. Third, the potential influence of network 
relationships on the internationalisation process of firms has mainly been 
investigated using qualitative research on small samples of firms, as Jones 
(1999) points out, leaving a gap in terms of more generalisable explanations 
(see Section 4.3). As a consequence, a lack of comprehensive empirical 
data on the extent and significance of this phenomenon has limited 
theoretical explanations and thus has limited the usefulness of these findings 
for policy-making purposes. Finally, a gap exists in terms of examining the 
issues in a truly integrative way. These issues will be more fully discussed in 
Chapter 3. 
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1.3 Research Objectives and Questions  
 The basic assumption underlying this research is that firms are 
embedded in networks of relationships. The research thus adopts the 
network perspective as its main analytical tool and attempts to develop an 
interdisciplinary and integrative approach, by seeking insights from often 
separate domains and combining factors at four dimensions: (1) contextual; 
(2) network; (3) organisational; and (4) the individual entrepreneur.  
 The complementarities of distinct theoretical perspectives will be 
addressed in light of the network paradigm, providing a more holistic 
understanding of the complex phenomenon of collaboration in the 
internationalisation processes of firms. Through examining statistically the 
likelihood of internationalisation within the software and allied services 
sector, in terms of both exports and imports, and to what extent it can be 
explained by business-network collaboration and other relevant factors, this 
study challenges anecdotal evidence.   
 The three main objectives of this study will be:  
 (1) To build, and test empirically, an integrative theoretical framework 
for analysing internationalisation processes, especially in the context of 
Brazilian software firms, thus eventually offering scope for extension or re-
formulation of existing theoretical explanations;  
 (2) To examine the impact of business-network collaboration on the 
internationalisation processes of Brazilian software firms; and  
 (3) To gain a better and deeper understanding of the collaboration 
strategies of software firms in their internationalisation in the context of 
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emerging-market countries, specifically through empirical evidence of such 
firms in Brazil. 
With regard to these aims, the following central research question is 
addressed:  
Central Research Question: 
 
To what extent, and in what ways, does business-network 
collaboration impact on the internationalisation of software firms in 
emerging countries? 
 
This overall question can be subdivided into four specific research 
questions:  
Research question 1: What is the extent of internationalisation of Brazilian 
software firms? 
Research question 2: To what extent is the internationalisation of Brazilian 
software firms driven by collaboration through business networks?   
Research question 3: What are the factors that explain the effect of 
business networks on Brazilian software firms’ internationalisation?  
Research question 4: Can factors related to the four dimensions examined 
in this study2 be used to explain differences in the internationalisation of 
software firms?  
 
 
 
                                            
2
See section 1.3. 
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1.4 Research Methodology 
The research methodology adopted for this research is within the 
realist philosophical paradigm and employs a quantitative method to answer 
the research questions and to collect primary data. Hence, in examining the 
determinants of the internationalisation of software firms in Brazil, through 
engagement in both exports and imports, a survey method through a self-
administered mail questionnaire for data collection was chosen for the 
empirical investigation (see Sections 4.3 and 4.4).  
In a pilot test of the questionnaire, face-to-face interviews were 
conducted with business owners of 10 software firms during which they were 
asked to assess the research instrument for comprehensiveness and 
adequacy to the study‘s objectives and population. The questionnaire was 
modified based on their comments. A nationwide mail survey of business 
owners or top-level executives was then undertaken on 16th November 2005, 
yielding a representative sample of 148 Brazilian software companies, 
providing a response rate of 12.5 percent. While preliminary analyses of the 
data are based on statistical techniques such as Spearman´s correlation and 
other statistical tests such as Mann Whitney U, logistic regression analysis 
was chosen for the test of the research hypotheses. In addition, the 
multidimensional scaling (MDS) method was applied to provide further 
insights into the structure of the survey data. 
1.5 Overview of the Thesis 
This thesis consists of eight chapters. An overview of the thesis, 
chapters, and linkages is provided in Figure 1.1.  
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     Figure 1.1: Overview of the Thesis 
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Following the present introduction, Chapter 2 provides a preliminary 
analysis of the international context as well as the current situation of the 
software industry in Brazil. Chapter 3 reviews the major schools of 
internationalisation research, with particular attention to behavioural 
perspectives. Through the review of the existing literature, the chapter 
emphasises the network approach as the overriding logic and main analytical 
tool of this study. After reviewing the extant literature, the chapter presents 
the integrative theoretical framework and the hypotheses developed in this 
research to examine the determinants of software firms´ exports and imports.  
Chapter 4 covers the research design. This chapter discusses the 
methodological aspects of the empirical part of this study as well as including 
descriptive statistics of the 148 Brazilian software firms participating in the 
study. Attention is paid to the rationale for the quantitative approach and for 
the selection of the survey method to collect primary data with which to test 
the theoretical framework and the hypotheses of this study. In addition, the 
survey administration is reviewed.  
The results of the empirical part of the study, a survey research, are 
described in Chapters 5, 6, and 7. Using the theoretical framework adopted 
in this study, Chapters 5 and 6 provide the results of the logistic regression 
analyses which were applied for testing the research hypotheses about what 
determines whether software firms export and import, respectively. Chapter 7 
presents the results of the application of the multidimensional scaling (MDS) 
method used to provide a supplemental understanding of the underlying 
attributes that describe the sets of variables for important constructs 
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investigated within the present work. This analysis is enhanced by comparing 
the results for two-distinct sub-samples of respondent firms. 
Finally, Chapter 8 is devoted to the conclusions of the study. The 
outcomes provided in previous chapters are discussed and used to provide 
answers to the research questions and the hypotheses posed. The chapter 
also outlines the conclusions, contributions, implications and limitations of 
the study, and offers suggestions for further research. 
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2. Chapter 2: The Software Industry 
 
2.1 Introduction 
The objective of this chapter is to examine the broad characteristics of 
the software industry in Brazil, chosen as the target industry to conduct the 
empirical part of this research. Based on secondary data, it analyses the 
general national context in order to help understand the specific case of 
Brazilian software enterprises upon which this study focuses.  
The chapter first provides a brief analysis of the software industry in 
the global economy as well as in emerging economies such as Brazil 
(Section 2.2). Section 2.3 then reviews the software industry in Brazil, with 
particular attention to the institutional and regulatory environment that 
shapes software activities in the country as well as the dynamics which 
prevail in the industry. Furthermore, the nature of the supply chain in the 
Brazilian software industry is examined. Special emphasis is placed on 
internationalisation and what constitutes imports and exports in the Brazilian 
software industry. The chapter ends with some concluding remarks in 
Section 2.4.  
2.2 The Software Industry 
2.2.1 The Software Industry in the Global Economy 
More than four decades old, the origins of the software industry can 
be traced back to the 1960s, to the development of the computer industry in 
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the United States. Software was the necessary counterpart to computer 
hardware and became increasingly essential as the basis for intuitive, easy-
to-use interfaces between humans and machines. With the rise of the 
personal computer (PC) in the early 1980s, the growth of the market for 
computer and software services, standard packaged software, systems and 
applications, together with the increased demand for large-system 
integrators in the 1990s, the international spread of the computer software 
and services industry increased dramatically (UNCTAD, 2002). In the 1990s, 
the phenomenon of the Internet and electronic commerce introduced further 
changes in business practices and in the way different software products, 
including embedded, packaged, and tailored systems, were marketed, both 
in domestic and foreign markets (Alajoutsijärvi et al., 2000). 
Previous research indicates that a common feature of the software 
industry is its high fragmentation and the predominance of small 
entrepreneurial firms, forcing its members to establish strategic alliances in 
order to remain competitive in the global marketplace (Bell, 1997; 
Alajoutsijärvi et al., 2000; Nowak and Grantham, 2000; Barrett, 2001). 
According to Correa (1996, p. 173) certain characteristics of the software 
industry such as economies of scale, and, at the same time, relatively low 
technological and capital barriers to entry, permit the coexistence of a few 
dominant large firms – particularly in systems software and horizontal 
packages – with a great number of small firms competing on the basis of 
product differentiation.  
Based on definitions given by several authors (Sawyer, 2000; 
Stefanuto, 2004; Roselino, 2006a; Ojo et al., 2007), software products, in the 
31 
 
context of this study, fall into four categories: bespoke software3, customised 
software4, packaged software5, and embedded software6; while software 
services can be related to outsourcing (of personnel, equipment, systems, 
etc), and to the typical software development lifecycle: from specification and 
analysis, through design and implementation, to testing and maintenance. 
Software services also include data entry and other software-intensive IT 
services that can also be further classified as low and high added value.   
The software industry, considered as part of the Information and 
Communication Technologies (ICT) sector, reveals a greater prevalence of 
smaller firms than other ICT sectors such as communications equipment and 
systems, electronics and components, and IT services; and is also regarded 
as one of the most dynamic ICT sectors (OECD, 2004). Furthermore, 
although a variation across countries can be observed, the industry´s overall 
contribution to economic growth and to greater labour productivity on both 
supply and use sides has been acknowledged at the sectoral and firm levels, 
especially for smaller companies (OECD, 2004). Since the developments 
mentioned above, the world‘s software market has been one of the fastest 
growing markets in the last few decades, in particular in the 1990s, replacing 
the vertically-integrated mainframe computer industry structure by a 
horizontally specialised one (Dedrick et al., 2001; Arora and Gambardella, 
2004; Commander, 2005; Ojo et al., 2007).  
                                            
3
 Bespoke software encompasses all major stages of the software development lifecycle, from planning, design, 
specification, to implementation, testing and documentation. Typically involves high-value services (Roselino, 
2006a). 
4 Customised software can be defined as those made by either an organisation‘s internal staff or by direct 
subcontract to a software house. That is, customised software is a made-to-order system and is typically built for 
specific users (Sawyer, 2000).  
5 Packaged software can be defined as all software sold as a tradable product (purchased from a vendor, distributor 
or store) for all computer platforms including mainframes, workstations and microcomputers. Typically, packaged 
software is licensed for use (Sawyer, 2000).  
6
 Embedded software can be defined as software that is designed and integrated into a larger software program or 
equipment, without which it would not perform its specific tasks (Stefanuto, 2004). 
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The global software industry is dominated by the United States and 
European Union member states. To illustrate this dominance, it is estimated 
that, as of 2004, the world software industry was worth US$783 billion, with 
US and EU countries accounting for 40 percent and 30 percent of this figure 
respectively (Ojo et al., 2007, p. 4). Also, studies indicate that 90 percent of 
the world‘s exports in software originate from the US and Europe (McManus 
and Floyd, 2005, p.26). The software industry has nevertheless become 
increasingly globalised in the last two decades, driven by firms´ need to 
access markets, skills, and technologies internationally (OECD, 2004).  
As some authors note (Heeks et al., 2000; McManus and Floyd, 2005; 
Bardhan and Kroll, 2006), the globalisation of the software industry has been 
encouraged by cost-reduction and other practical benefits (including the 
ability to carry out 24/7 operations) arising from overseas outsourcing and 
offshore- affiliate production of software. Offshoring of IT goods and services 
has expanded globally in such a way that it has been estimated that the IT 
software and service jobs displaced from the U.S., as of 2003, were over 
104,000, including not only jobs eliminated by American companies but also 
jobs that were never created as US firms expanded activities using offshore 
resources (McManus and Floyd, 2005).  
Benefiting from first-mover advantages, United States multinational 
companies (MNCs), in particular Microsoft, have technological leadership 
within the industry and take a dominant position in the world market (Arora 
and Gambardella, 2004). Studies reveal that Microsoft and Oracle are within 
the list of the top 10-15 software companies both in China and Brazil, playing 
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a major role as industry suppliers (Arora and Gambardella, 2004; Botelho et 
al., 2005).  
A study conducted by DTI (2007) indicates that the top three US-
based firms in standardised enterprise software (IBM, Oracle, and Microsoft) 
accounted for 83 percent of the world market in database management 
systems and for 27 percent of the global software market in 2002. Table 2.1 
provides an overview of the output of the global software industry in 2004, in 
which it is possible to observe the prevalence of US and EU MNCs 
mentioned earlier. 
Rank Region 
 
Key Companies 
 
Industrial 
Output 
(US$) 
Global 
(percent) 
1 US Microsoft, IBM, EDS Computer, Sciences Corporation, 
Accenture, Lockheed Martin, HP and Oracle 
311.5 billion 40 
2 EU SAP, IONA, Business Objects, and Capgemini 238.2 billion 30 
3 Japan Hitachi, NEC, and Fujitsu 83.2 billion 11 
4 China  China Standard, Neusoft, Kingdee, ZTE, Langchao, 
Baosight and CVIC Software Engineering 
29.3 billion 4 
5 South 
Korea 
Haansoft and Tmaxsoft 20.7 billion 3 
6 India TCS, INFOSYS, Wipro 20 billion 3 
 
Source: Ojo et al. (2007) 
 
In an analysis of industry trends, Nowak and Grantham (2000) discuss 
radical changes in the competitive landscape for the software industry, led by 
three evolutionary factors. The first factor is related to technological 
advancements within the industry, moving from an object-oriented 
programming paradigm to the component-based software development 
Table 2.1: Global Software Industry Output in 2004 
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(CBSD) paradigm, with the replacement of handcrafted software by 
specialised domain-specific applications. The second factor brings together 
the globalisation of the markets and the developments in Information and 
Communication Technologies (ICTs), with an impact on the growth of 
Internet-based infrastructures as marketing and distribution channels for new 
software products. This will lead businesses to form strategic partnerships to 
achieve competitive advantage in the marketplace. The third factor to 
consider is the persistence of a highly fragmented industry comprised of 
small, niche-market entrepreneurial firms, despite a few major players, with a 
business model based on alliance formation and shared human resources.   
In line with Nowak and Grantham, other research also indicates that a 
common feature of the software industry is its high fragmentation and the 
predominance of small entrepreneurial firms, forcing its members to establish 
strategic alliances in order to remain competitive in the global marketplace 
(Bell, 1997; Alajoutsijärvi et al., 2000). Among all the critical issues for 
software firms to remain competitive on a global level, Nowak and Grantham 
highlight human capital, both in quality and quantity, as the most important 
structural element for the software industry in the early 21st century – a 
conclusion which seems to be corroborated by several studies (Arora and 
Athreye, 2002; Carmel, 2003c; Arora and Gambardella, 2004; Lassila et al., 
2006; Seleim et al., 2007; The Economist Intelligence Unit, 2008).  
2.2.2  New Exporting Nations in the Global Software Industry 
While the importance of the software industry is widely recognised in 
the case of developed economies such as The United States, Germany, 
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United Kingdom, and Japan, representing between 1 and 2 percent of gross 
domestic product (GDP) in these economies, recent studies also 
demonstrate significant growth of the industry  in emerging economies such 
as India, Israel, Brazil and China, some of which have become active in 
software export markets (Heeks and Nicholson, 2002; UNCTAD, 2002; 
Carmel, 2003a, 2003b, 2003c; Arora and Gambardella, 2004; Contractor and 
Kundu, 2004; Roselino, 2006a; Ojo et al., 2007). Further, the World 
Investment Report (UNCTAD, 2006) draws attention to the significant 
increase in foreign direct investment (FDI) by highly competitive IT and 
software transnational corporations (TNCs) from India that have diversified 
their operations and investments across the world.  
The path of new exporting nations towards building a competitive 
software industry in the global market-place has led some researchers to 
analyse the software export strategies of such nations and draw lessons for 
policy-making purposes. With this in mind, Carmel (2003a), for instance, 
developed the 4-Tier taxonomy shown in Table 2.2.  
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Source: Carmel (2003a) 
 
Similarly, Heeks and Nicholson (2002) developed a software-exports 
success model based on the experiences of India, Ireland, and Israel, the so-
called ―3Is‖, amongst the largest software exporters shown in Table 2.2. The 
authors suggest that the elements of the model - (1) the nature of demand; 
(2) the presence of a national vision and strategy for software exports; (3) 
international linkages and trust; (4) industry characteristics; and (5) a 
supportive domestic infrastructure – should be considered for the 
Table 2.2: A Taxonomy of the World’s Software Exporting Countries 
 
Tier 
Threshold/boundary 
Label Countries Maturity 
 
Clustering  
(no. of 
organisations) 
Export 
revenues 
(US$) 
1 >15 years Hundreds > $1 billion 
Major 
software 
exporting 
countries 
Mostly OECD countries 
such as: USA, Canada, 
UK, Germany, France, 
Belgium, Netherlands, 
Sweden, Finland, 
Japan, Switzerland, 
Australia.  
Includes entrants from 
the 1990s: Ireland, 
Israel, and India 
2 >10 years 100 
> $200 
million 
Transition 
software 
exporting 
countries 
Only Russia and China 
3 >5 years Tens 
> $25 
million 
Emerging 
software 
exporting 
countries 
Brazil, Costa Rica, 
Mexico, Philippines, 
Malaysia, Sri Lanka, 
Korea, Pakistan, 
Romania, Bulgaria, 
Ukraine, Poland, Czech 
Republic, Hungary, 
Estonia, Latvia, 
Lithuania, Chile, 
Argentina, Thailand, 
South Africa. 
4 - - - 
Infant 
stage 
software 
exporting 
countries 
Cuba, El Salvador, 
Jordan, Egypt, 
Bangladesh, Vietnam, 
Indonesia, Iran, others. 
Non-
competing 
- - - 
Non-
competing 
Most of the (smaller, 
least developed) 
countries of the world. 
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assessment of the performance and potential of other developing nations. 
Thus, it appears that national vision and strategy incorporated into 
government policies are likely to have influenced the international 
performance of many successful software firms in the ―3Is‖ (Heeks and 
Nicholson, 2002; Arora and Gambardella; 2004). 
Notwithstanding the opportunities for an export-oriented software 
industry in developing countries, Correa (1996) and Carmel (2003a) point out 
that a gap exists between the technical possibility of developing software and 
the commercial viability of selling it successfully and that this might explain 
some emerging countries‘ low current share in world software production and 
trade. In addition to institutional structures, a case study of the software 
industry in Russia by Bardhan and Kroll (2006, p. 92) also emphasises the 
importance of aggressive marketing and promotional activities at the firm, 
industry and national levels, ―to recognise one‘s comparative advantage as 
well as to make potential clients aware of it‖.  
Countries´ comparative advantages in the software industry can be 
developed in a number of ways. For example, pointing to the importance of 
South-South technical cooperation in software technology, a report by Ojo et 
al. (2007) argues that cooperation frameworks can bring social and 
economic benefits to the development of the software industry in developing 
countries that hold significant positions in the production and delivery of 
software and IT services, at both macro and micro levels. This cooperation 
can provide the basis for complementary alliances; and may affect direct 
investment in this sector.  
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This said, although some emerging economies such as Brazil, China, 
and India may represent a remarkable expansion of the software industry 
outside the core of developed nations, it seems that they remain very 
heterogeneous in their economic trajectories and attributes as well as in the 
local dynamics of the industries (Commander, 2005; Roselino, 2006a). 
Commander, for example, recognises common factors such as infrastructural 
investments in educational services and communications by the public sector 
as contributory elements for the growth of the software sector in these three 
countries, but also underlines the differing significance of network effects 
associated with the migration of skilled labour inside the industry, particularly 
for China and India.  
A brief review of empirical research to date on the software industry in 
both developed and emerging economies indicates that although significant 
growth was achieved in early-entry strategies into software export markets 
by countries such as India, there remain important challenges to be met by 
countries aspiring to become players on the world stage (Heeks and 
Nicholson, 2002; Carmel, 2003a, 2003b, 2003c; Arora and Gambardella, 
2004; Bardhan and Kroll, 2006; Roselino, 2006a). In particular, aspirants 
need to ensure or develop (1) an ample supply of relevant skilled and 
educated labour; and (2) sizeable and effective international connections and 
linkages. Further, as the work of Carmel (2003a, 2003b, 2003c) and Bardhan 
and Kroll (2006) reveals, national advantages are complex amalgams of 
several factors, and the establishment of a supportive institutional structure 
by governments can play a facilitating role in harnessing these factors.  
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Having outlined the software industry globally and in new exporting 
nations, the next sections concentrate on the software industry in Brazil, with 
special attention to the institutional environment and the dynamics of the 
industry.  
2.3 The Software Industry in Brazil 
This section aims to provide an outline of the software industry in 
Brazil. The examination of the empirical and theoretical research available to 
date suggests that the evolution of the software industry in the country has 
been shaped, since its outset, by institutional and regulatory policies which 
evolved from market protectionism, in the 1970s, towards liberalisation 
measures in the late 1990s until the 2000s.  
The section demonstrates that while 96 percent of all firms operating 
in the software industry in Brazil are micro and small enterprises (Botelho et 
al., 2005), lead players in the international software market such as 
Microsoft, IBM, Oracle, and SAP have a widespread presence in the country 
with significant disparities between domestic and foreign firms being 
observed. Although Brazil is important as the seventh largest software 
market in the world, the software industry in the country differs from 
successful exporting nations such as India, Ireland, and Israel, in being 
oriented predominantly towards the domestic market. Finally, the section 
discusses the level of internationalisation of the Brazilian software industry in 
terms of export revenues, 95 percent of which are accounted for by foreign 
firms based in the country. This section relies to a large measure on a review 
of studies concerning the sector, as shown in Table 2.3. 
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Table 2.3: Review of Studies of the Brazilian Software Industry 
Author Area under Discussion 
Type of 
Study 
Company Size 
Methodological Aspects, 
Data collection and Analysis Techniques 
 
Dib (2008) 
 
Examination of the 
internationalisation of Brazilian 
software firms and the born-
global phenomenon 
 
Empirical 
                          
Range of sizes 
 
                                                                                                                           
The study is based on primary data through the use of an online survey 
questionnaire to a non probabilistic sample of 79 software firms, of which 44 
had followed the traditional path and 35 were born global. Quantitative 
analysis of data with use of binary logistic regression. 
 
Roselino (2006a) 
 
Analysis of the software industry 
in Brazil 
 
Empirical 
                      
Industry-level 
analysis 
 
                                                                                                                           
The study, focused on economic aspects, analyses the Brazilian software 
industry, understood from a comparative approach, alongside other countries‘ 
experiences of developing significant software industries (India, Ireland and 
China). Use of secondary data from The database of the Annual Research of 
the Services Sector – PAS (2002), of the Brazilian Institute of Geography and 
Statistics (IBGE). Quantitative analysis of data with use of descriptive 
statistics. 
 
Kubota (2006) 
 
Analysis of the software industry 
in Brazil 
 
Empirical 
 
Industry and 
company-level 
analysis (range of 
sizes) 
 
Exploratory study, including a literature review about relevant aspects of the 
software industry, and the use of empirical and secondary data. Field research 
through personal interviews with 8 firms, research institutes, software 
organisations and researchers. Use of secondary data from The database of 
the Annual Research of the Services Sector – PAS (2002), of the Brazilian 
Institute of Geography and Statistics (IBGE). Quantitative analysis of data with 
use of descriptive statistics (distribution of frequencies and percentages).  
 
Softex (2005)  
 
 
Examination of the influencing 
factors for Brazilian Software 
Firms‘ exports, with an 
emphasis on the proposition of 
sectoral policies 
 
Empirical 
                           
Range of sizes, with 
a prevalence of 
medium-sized to 
large firms, in 
particular, 
multinationals  
                                                                                                                           
The study is based on primary data through the use of a survey questionnaire 
to a convenience sample of 30 exporting software firms, either domestic or 
multinational, assessed as larger exporters operating in Brazil. Use of 
descriptive statistics for data analysis (distribution of frequencies and 
percentages).  
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Table 2.3:  Review of Studies of the Brazilian Software Industry (continued) 
Author Area under Discussion 
Type of 
Study 
Company Size 
Methodological Aspects, 
Data collection and Analysis Techniques 
 
Ministério da Ciência 
e Tecnologia – MCT 
(2005) 
 
Analysis of quality and 
productivity characteristics of 
the Software Industry in Brazil 
 
Empirical 
 
Range of sizes 
                                                                                                                          
The study is based on primary data through the use of a survey questionnaire to a 
national probabilistic sample of 488 firms operating in Brazil. Use of descriptive 
statistics for data analysis (distribution of frequencies and percentages).  
 
 
Botelho et al. (2005) 
 
Analysis of the domestic route 
of  the Brazilian software 
industry  
 
Theoretical 
(Policy-oriented) 
Industry-level 
analysis 
The study is based on secondary data available  in various sources, especially the 
empirical results of the study by Botelho et al. (2002) 
 
Stefanuto (2004) 
 
 
The interplay between the 
creation of the Softex Program 
and the Software Industry in 
Brazil in the 1990s 
 
Empirical 
(Policy-oriented) 
 
Industry-level 
analysis 
                                                                                                                            
The study comprises a literature review about relevant aspects of the software 
industry, and the use of empirical and secondary data. It adopts a qualitative 
approach. Interviews were carried out with business owners of software firms, 
scholars and policy experts.  
 
 
Botelho et al. (2002) 
 
The characteristics and 
dynamics of the Brazilian 
software industry in the 
international context 
 
Empirical 
 
Range of sizes, with 
a prevalence of larger 
companies 
                                                                                                                            
The study is based on a collection of primary and secondary data, through semi-
structured interviews with 55 leading domestic and multinational software firms 
operating in Brazil. The study is part of a larger international MIT research project 
on the software industry in India, China and Brazil. 
 
 
Rocha (1998) 
 
The evolution of software 
activities in Brazil in the period 
1985/1995 
 
Empirical 
 
Industry-level 
analysis 
                                                                                                                             
The analysis is developed through the use of secondary data from The National 
Household Sample Survey - PNAD database, of the Brazilian Institute of 
Geography and Statistics (IBGE), and from the Ministry of Science and 
Technology – MCT.   
 
 
Ministério da Ciência 
e Tecnologia – MCT 
(1993) 
 
The main challenges of the 
Brazilian software industry for its 
international competitiveness 
 
 
Theoretical 
(Policy-oriented) 
 
Industry-level 
analysis 
 
 
The diagnosis of the industry is developed through the use of data available from 
a variety of secondary sources.   
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2.3.1 The Institutional and Regulatory Environment 
As Botelho et al. (1999) note, there is strong evidence in the literature 
demonstrating that no country has become an important player in the 
software industry without some level of governmental support. In line with 
this argument, Heeks (1999) points out, for instance, that the level and 
direction of development of the American IT industry, built in the 1940s, 
1950s, and 1960s, were significantly influenced by government money. He 
describes this approach as ―the model of government as industry promoter‖, 
in which government acts along a range of fronts: finance; education and 
training; research and development; intellectual property rights; 
infrastructure; and procurement.  
It is therefore important to examine the evolutionary trajectory of the 
software industry in Brazil since its beginnings, recognising that at the outset 
main-frame large foreign manufacturers preceded the rise of the local 
software industry (Stefanuto, 2004).  
Policies in the Brazilian Software Industry 
Several studies of the Brazilian software industry (Botelho et al., 1999; 
Behrens, 2003; Stefanuto, 2004; Botelho et al., 2005; Roselino, 2006a) 
conclude that the development of the local software industry was strongly 
influenced by the Brazilian government´s IT Policy. It can be said that, as an 
overarching trend, Brazilian IT policies shifted from protectionism in the 
1970s to liberalisation in the 1990s and can be grouped into two main 
phases.  
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The first phase, during the 1970s and early 1980s, while the country 
was under military dictatorship, was characterised by an IT policy known as 
―market reserve‖ with a focus on hardware development. This policy was 
most important from 1980 to 1984 and its operationalisation was under a 
government body, the Special Secretary for Informatics (SEI) which reviewed 
local user firms‘ requests to purchase foreign technology. The expectation 
was that, through the Informatics Law (Law 7232/84), domestic firms would 
take advantage of incentives to develop their industrial capabilities and 
generate technological innovations.   
In this phase, the government‘s strategy aimed basically at fostering 
the creation of locally-owned companies, controlling direct software imports, 
and promoting the production and trade of packaged software – a strategy 
which led to a large, fast-growing industry protected from competition with 
world industry leaders (Botelho et al., 1999; Behrens, 2003). Although the 
market-reserve regime was not successful in establishing a truly competitive 
industry, as Botelho et al. (2005) argue, there were some positive outcomes:  
(1) An increase in the number of professionals in computer science and 
related disciplines;  
(2) The provision of a nationwide dimension for IT companies;  
(3) The facilitation of the acquisition of technologies by local firms 
through foreign alliances; and  
(4) The creation of highly sophisticated market niches for local industry in 
both the banking and telecommunications sectors.  
As also noted by Botelho et al. (2005), one of the negative effects of 
policies in the 1970s and 1980s was a pattern of strong concentration of 
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Brazilian software  companies in southern and southeastern regions of the 
country (22 and 59 percent respectively). The authors explain this pattern by 
pointing out that these regions were already the most industrialised and had 
better R&D infrastructure when they were targeted in early Brazilian 
informatics policies. 
The second phase, from the 1990s and throughout the 2000s, has 
been a period of increased liberalisation and global competition, 
characterised by a market-competitiveness policy. The main policy measure 
to strengthen the Brazilian software sector was a new Informatics Law in 
1991 (8248/91), and its subsequent versions in 2001 (Law 10176/01) and 
2004 (Law 11077/04), which no longer discriminated against foreign 
companies but, more importantly, provided local companies with tax 
incentives for innovation through research and development activities in 
partnership with universities (Behrens, 2003). During this second phase, 
while the tax incentives for local manufacturing were maintained, they also 
benefited foreign players, attracting companies such as Compaq, Acer, IBM 
and, later, Dell. As a result, larger local IT companies sought commercial 
partnerships with foreign manufacturers (Behrens, 2003).  
After a period of relatively few federal government‘s policy instruments 
for the industry during the earlier 2000s, primarily financial incentives, the 
Brazilian software industry gained a new stimulus with the launch, in 2004, of 
the Industrial, Technological and Foreign Trade Policy (PITCE), with 
information technology and software being targeted as one of the sectoral 
priorities of the new policy (Botelho et al., 2005; Softex, 2009). Authors such 
as Arbix et al. (2004), Roselino (2006a) and Pereira et al. (2006) regard the 
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PITCE policy as an advance at the institutional level, and one that marked 
the emergence of a modern industrial policy, based on knowledge and 
technological development as well as oriented to foreign trade, which could 
help promote industry competitiveness. However, Pereira et al. (2006, p. 25) 
warn that the implementation of the PITCE policy could be jeopardised by 
strong internal and external obstacles such as the needs to reduce costs and 
increase State revenues, and restrictions imposed by international 
agreements and negotiations, respectively. 
Finally, the Brazilian Government launched in 2008 the Production 
Development Policy (PDP), coordinated by the Ministry of Industry, 
Commerce and Foreign Trade (MDIC). Without differing much from the 
PITCE Policy, the PDP could be understood as a further expansion of its 
antecedent, though with a more defined governance structure, concerted 
efforts between different public agents, and the establishment of 
measureable strategic goals (DIEESE, 2008). Mostly, the PDP aims to 
improve the profile of the increased range of Brazilian export products, both 
in terms of their added value and their innovative nature. Therefore, although 
still maintaining the increase of exports of information technology (IT) 
products and services as one of its goals, the PDP extends its support 
instruments to a much broader range of sectors/chains. Examining the 
impacts of the PDP would be premature, but it can be noted that while this 
broadening of sectors, on the one hand, can be regarded as an inclusive 
measure, given the wide and diversified industrial basis of the Brazilian 
economy, it may, on the other, impose great challenges for the federal 
government to coordinate and integrate different programs into a cohesive 
46 
 
policy framework. Table 2.4 illustrates the key policy measures which were 
developed during the two main phases that conditioned the creation and 
evolution of the Brazilian software industry. 
 
 
 
 
47 
 
Table 2.4: Phases of Policy Measures in the Brazilian Software Industry 
 
Phase Year 
Policy  
Measure 
Details 
 
 
 
Market Reserve 
Policy 
 
 
70s & 
80s 
 
Computer hardware 
Market Reserve Policy 
Goal was to have domestic firms to grow and develop autonomous technology in critical market segments, so as to 
limit the incorporation of foreign technology through the interaction with MNCs present in the Brazilian market. The 
policy targeted the low-end of the current market, first the minicomputer segment, and next the microcomputer 
/desktop segment. Foreign competitors were kept out of these segments through import/FDI restrictions.  
 
1984 
Informatics Law (Law 
7232/84) 
Set orientations and guidelines for Brazil‘s Informatics Policy. 
 
1990s 
 
Import and Market 
Liberalisation 
Objectives were to take advantage of the growth rates of international trade, far above the growth of the global 
economy; and to spur a sustained growth of the Brazilian economy, following a decade of stagnant growth also 
known as the lost decade 
 
1991, 
effective 
1993 
 
Law 8248/91 
Law gave qualified firms corporate tax rebates and levy exemptions if they manufactured products with a certain 
level of domestic components, developed local technology, and invested a share of revenues in R&D activities in the 
IT hardware industry. This law contributed to the establishment of software development capacity and was in effect 
until 2001, when it was altered.  
 
 
Market 
Competitiveness 
Policy 
 
1992 
 
End of Market Reserve 
Policy 
Substituted by a more market-oriented policy that still sought to preserve the capabilities acquired by domestic firms 
in the previous period, and also aimed at solving trade-balance deficits by stimulating foreign firms to establish local 
hardware production. The new policy measures included fiscal incentives for foreign firms and research grants to 
Brazilian firms. 
 
1993 
 
Program for the 
Strategic Development 
of IT (DESI) 
Launched by Ministry of Science and Technology, one main policy thrust was SOFTEX 2000 – National Program for 
Software Exports, aimed at creating an export-oriented software industry. The program received resources issuing 
from the fiscal incentives produced by IT laws, in 1994 and in 2002. 
 
1996 
 
SOFTEX Society was 
established 
The philosophy underlying the SOFTEX Society, a non-governmental organisation, was to stimulate the creation of 
start-up software firms in various parts of the country through the creation of business incubators in various parts of 
the country.  
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Sources: Veloso et al. (2003), Pereira et al. (2006), Ministério da Ciência e Tecnologia - MCT (2008), DIEESE (2008) and Softex (2009)
 
 
Table 2.4: Phases of Policy Measures in the Brazilian Software Industry  (continued) 
Phase Year Policy Measure Details 
 
 
 
 
 
 
Market 
Competitiveness 
Policy 
 
2001 
 
Law 10176/01 
The law kept the spirit of the previous Law 8248/91, but modified shares of incentives and stipulated that some of the 
investment had to be done in less favoured regions.  
 
2004 
Law 11077/04 The law alters Law 10176/01 and grants a reduction of up to 100 percent on Industrialised Products Taxes (IPI) for goods 
developed and produced in Brazil. In return, 5 percent of the revenues obtained from the sales of products under these 
incentives should be invested in R&D in partnership with R&D institutions.  
 
2004 
 
PITCE Policy 
The Industrial, Technological and Foreign Trade Policy (PITCE) can be characterised as a tool to promote industry 
competitiveness, and to encourage and finance export. It had chosen software as one of the priorities. It comprises a set 
of 53 broad measures, among which three consist of tax benefits and four deal with credit mechanisms, gathered in 11 
programs. Nine programs are aimed at the IT/software sector, including the Program on Incentives to Free Software 
Development and the New Prosoft, a program that provides three BNDES (The Brazilian Development Bank) financing 
lines: corporation, marketing, and export. Under PITCE guidelines, the Innovation Law (10.973/2004)was issued, 
increasing academic IP rights, encouraging greater university-industry joint R&D ventures, and stimulating industrial R&D 
by providing tax incentives, subventions and subsidised loans.  
 
2008 
 
PDP Policy 
The Production Development Policy (PDP) was launched by the Ministry of Industry, Commerce and Foreign Trade 
(MDIC) and represents a further expansion of PITCE. It aims mainly to contribute to sustainable economic expansion with 
an emphasis on private sector-led export growth of information technology (IT) products and services, to increase 
industry's capacity to innovate, and to create small and medium companies in strategic areas. With a more defined 
governance structure, it brings a reduction in payroll costs, including a reduction of half the Social Security taxes for 
exporting companies. PDP also allows companies to use research investments as a deduction in determining the tax 
bracket for income and social security taxes.  
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The Softex Program 
Launched in 1993 by the Ministry of Science and Technology (MCT), 
the Brazilian Software Export (Softex) Program has been recognised by 
several authors (Stefanuto, 2004; Botelho et al., 2005) as one of the most 
important governmental policy instruments in the 1990s for the development 
of the Brazilian software industry. With governmental funds of almost R$69 
million committed in the period 1992-2000, the specific mandate of the 
Softex program was to reach US$2 billion of Brazilian software exports by 
2000, achieving 1 percent share of the global market (Stefanuto, 2004). In 
later stages of its development, the program had its mandate broadened to 
include not only exports and entrepreneurship, but overall industry 
promotion.  
According to Stefanuto (2004), the history of the Softex Program 
basically comprised two phases: (1) the implementation of the program, 
between 1992 and 1996; and (2) the consolidation of the program, between 
1997 and 2000. While during the first phase strong government support 
assured the operational focus on export promotion, the second phase was 
characterised by modifications in the program‘s strategies and operations 
and a decline in governmental support. In fact, in 1996, the governmental 
program came to an end and a non-governmental organisation was 
established to continue running the Softex program, the Softex Society 
(Behrens, 2003; Kubota, 2006).  
Although its results are controversial, mainly because of its 
overambitious plans for Brazilian software exports, which were not 
accomplished, Stefanuto (2004) points out that by the year 2000 the Softex 
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program had achieved four of its five original objectives: approximately 800 
software companies assisted against the initial forecast of 100 companies; 
19 geographically dispersed and independent nuclei (known as Softex 
Agents) in contrast to the 6 initially planned; more than 30 foreign-market 
assessment studies against 30 originally planned; and 6 international 
commercial offices against 1 international office initially planned.  
Among the contributions of the program, several authors (Botelho et 
al., 1999; 2005; Roselino, 2006a) cite the greater exposure of domestic firms 
to the requirements of international markets; a significant support structure; 
the implementation of a wide network of agents; and the introduction of an 
entrepreneurship and business-plan culture in universities in the area of 
software. In 2007, the Softex Program was made up of 22 Agents and 1,643 
affiliated companies, 98 percent of which were micro, small and medium-
sized enterprises; and it promoted US$ 53 million of software exports 
through its export promotion projects (Softex, 2007).  
The Protection of Software in Brazil 
With the consolidation of information technology in the 21st century, 
intellectual property protection is a crucial element of product and process 
innovation for almost all industries in the world. According to UNCTAD 
(2002), lack of an intellectual property rights regime covering software and 
computer services will hinder the development of a successful industry.  
For most developing countries, intellectual property rights will become 
an issue that has to be addressed if the industry is to fruitfully develop its 
exports competences. In this context, software piracy can be regarded as a 
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recurrent worldwide problem for firms and governments, leading to an 
underestimate of the economic contribution of the software industry which 
can be very significant depending on the country (OECD, 1998; Carmel, 
2003c).  
Estimates reveal that approximately 38 percent of new business 
software was pirated worldwide in 2007, while in the BRIC countries (Brazil, 
Russia, India, China) the rate was higher – up  to 75 percent in the same 
year, costing the industry almost US$14.5 billion in lost revenue in these 
countries, 30 percent of total losses worldwide (BSA, 2007). Heeks (1999, p. 
12) asserts that:  
 
 “The maturation of a software industry goes hand-in-hand with a 
legal framework of IP laws and enforcement that only the state can 
provide. Such a framework is also a sine qua non for serious foreign 
investment. Microsoft, for example, only agreed to set up a software 
production facility in Egypt on condition of tougher government 
legislation against piracy.” 
 
Analysing the challenges of the software industry in Brazil, Botelho et 
al. (2005) argue that software piracy is particularly damaging to domestic 
software product development firms because the personal computer (PC) 
market is dominated by ‗gray-market‘ producers who bundle pirated software 
and aggravate the problem. The authors claim that two factors led to the 
growth of piracy in the country, particularly in the packaged software 
segment aimed at small businesses: (1) the informal nature of a large 
segment of Brazilian economic activity; and (2) the size and fragmented 
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structure of the domestic market for software. Moreover, weak distribution 
channels and geographic dispersion make it hard to enforce anti-piracy 
policies.  
Brazil joined the WTO Trade-Related Intellectual Propriety Agreement 
(TRIPS) in 1996. The protection of software in the country was defined 
through a specific federal law issued in 1998 (Federal Law no. 9.609) which 
specifies that software registration is by copyright. The Business Software 
Alliance (BSA) association in the United States publishes piracy estimates 
which reveal that Brazil‘s piracy rate dropped one percentage point to 59 
percent from 2006 to 2007, being the second lowest piracy rate in Latin 
America (BSA, 2007). However, although piracy has been decreasing in 
Brazil, it still accounts for a large share of the home software market (Botelho 
et al., 2005). 
Studies have shown that the strength of social and economic 
institutions (Marron and Steel, 2000) as well as cultural factors such as 
individualism, educational expenditure, and religion (Yang and Sonmez, 
2007) have a critical impact on intellectual property protection and software 
piracy. In this direction, as part of a policy-making scheme, the Brazilian 
government created in 2004, by Decree no. 5244, the National Council on 
Combating Piracy and Intellectual Property Crimes (CNCP) in which a public-
private body, working under the Ministry of Justice, discusses and 
implements intellectual property enforcement policies that can be grouped 
into three categories: suppression, educational and awareness-raising 
measures, and economic. (Ministério da Justiça, 2006). Through this new 
approach, whose results have been praised by the industry itself, software 
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piracy has been dealt with in a more effective and systematic way by 
policymakers in Brazil. In evidence of this, the Brazilian Software Companies 
Association (ABES), a partner of the Business Software Alliance (BSA), 
acknowledged the partnership with public bodies which led to the seizure of 
1.6 million illegal software programs in 2008, in the area of suppression, and, 
in regard to educational initiatives, to the implementation of training programs 
for 2.2 thousand public servants and 1.3 thousand university lecturers and 
entrepreneurs to combat piracy (IDG Now, 2009).  
2.3.2 The Brazilian Software Industry Supply Chain 
The structure of the supply chain in the Brazilian software industry is 
depicted in Figure 2.1. The diagram shows the constituents of the supply 
chain as well as their interdependent relationships within the chain. The 
supply chain can be split into five main segments: input suppliers; service 
providers; software development firms; sales channels; and domestic 
customers.  
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Figure 2.1: The Supply Chain in the Brazilian Software Industry 
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(1) Input suppliers cover universities and technical schools; research & 
technology centres; and hardware manufacturers. The education 
segment is responsible for the formation of a skilled workforce in the 
industry, comprising technical schools, hundreds of undergraduate 
and graduate computer science courses in all major universities, and 
a network of laboratories. The segment supplies a large number of IT 
professionals every year for the growing software industry, arguably 
as one of the effects of the market reserve policy in Brazil during the 
1970s (Magalhães et al., 2009). Research & technology centres 
encompass activities which are mainly based on government-
sponsored programs in Brazil. The centres are oriented towards 
building infrastructure and promoting joint projects between 
universities and private firms (Tigre et al, 2001; Roselino, 2006a). 
Furthermore, private R&D institutes were also created in Brazil during 
the second half of the 1990s, under the incentives of Law 8248/91(see 
Table 2.4), promoting stronger links between the latter, MNCs, and 
universities. As a consequence, this institutional environment has 
given rise to R&D investments by MNCs which, on one hand, helped 
the development of the software industry as a whole in the country, 
but, on the other, generated few collaborative arrangements with 
domestic software firms, as Stefanuto (2004) notes. Software firms 
rely on hardware manufacturers as an important segment of the 
supply chain. Since its outset, the Brazilian software industry has 
been intertwined with the hardware industry (Stefanuto, 2004; Botelho 
et al, 2005; Roselino, 2006a). The hardware segment benefited from 
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the Law 8248/91 (see Table 2.4) and comprises hardware 
manufacturers of components, work stations; networks, 
telecommunication devices; specific hardware, peripherals, and other 
products.  The segment is largely represented by MNCs but there are 
also a few large domestic manufacturers.  
(2) Service providers comprise financial institutions; sector-specific 
providers; and sectoral associations such as ABES – Associação 
Brasileira de Empresas de Software, ASSESPRO – Associação das 
Empresas Brasileiras de Software e Serviços de Informática; and the 
Softex Society. The Softex Society (see Section 2.3.1) plays an 
important role in the business education of software professionals 
and entrepreneurs, as it has built a nationwide support structure with 
a network of agents, introducing entrepreneurship and business-plan 
culture in universities, certifying entrepreneurs and promoting national 
and international businesses in the area of software, mainly small- 
and medium-sized firms (Botelho et al., 2005).  
(3) The Brazilian software industry consists of both domestic and 
multinational firms. Highly fragmented in its structure, the Brazilian 
software industry is mainly comprised of micro enterprises (82 
percent), followed by small (14 percent), medium (2 percent) and a 
few large enterprises (2 percent), geographically concentrated in the 
southern and southeastern regions (22 and 59 percent respectively) 
of the country (Botelho et al., 2005). Although the software industry is 
predominantly comprised of domestic firms, MNCs have a dominant 
presence among the largest software firms. Besides multinationals, 
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another characteristic of the Brazilian software industry is that 
government software firms such as SERPRO7 are also major players 
in the country (Botelho et al., 2005). There are no unified official 
statistics available to date for the number of Brazilian software 
development firms. However, two empirical studies suggest that the 
population of such firms is considerably smaller than the overall 
population of IT companies8. Stefanuto‘s (2004) study claimed 2,398 
software development firms, while Roselino‘s (2006a) work, using the 
CNAE9  classification, found 1,592.   
(4) Sales Channels encompasses retailers; distributors; value added 
resellers10 (VARs); off-the-shelf software and hardware products 
which are mainly used for commercialisation of packaged software 
products to both end-users and companies. Other types of software 
such as embedded; customised; consultancy and professional 
services; as well as outsourcing, are directly marketed to businesses 
users.  
(5) Domestic Customers: the Federal government is the leading single 
user of software products and services in Brazil, followed by the 
banking and the telecom sectors (Stefanuto, 2004). The telecom 
sector plays a critical role in the whole supply chain of the software 
                                            
7
SERPRO is the Brazilian federal government´s IT services provider, managed by the finance ministry 
(www.serpro.gov.br).  
8
The growth of the industry in the 1990s was marked by an increase both in the number of software companies and 
in the number of employees: in the period 1994-2001, from 7,000 to 10,700, and from 112,000 to 167,000, 
respectively (Botelho et al., 2005). A more recent study by Roselino (2006a) shows similar figures for the industry 
as of 2002, indicating 10,457 existing companies covering the whole range of activities in Brazilian IT, with 188,233 
employees. 
9
 The National Classification of Economic Activities (CNAE) of the Brazilian Institute of Geography and Statistics 
(IBGE) is the standard industrial classification used throughout the Brazilian Statistical System for the variety of 
statistics and surveys requiring industrial activity classification such as enterprise surveys, household surveys, 
employment surveys and the System of National Accounts, as well as in administrative registers and files. The 
CNAE classification has as standard The International Standard Industrial Classification of All Economic Activities – 
ISIC, developed by the Division of Statistics of the United Nations for classifying economic data.  
10
 Value Added Resellers (VARs) designates sales agents of a product that simultaneously add value to a product.  
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industry. Due to large scale privatisation and pro-competitive 
regulation in the late 1990s, Brazil is regarded as Latin America‘s 
largest telecom market, with 53 million fixed subscribers, 150 million 
mobile subscribers and 53.9 million Internet customers in the year of 
2008 (Reuters, 2009). With the supply of a variety of services such as 
access provision, site hosting, commercial Internet backbone 
networks, fixed and mobile telephone systems, the 
telecommunications segment is at a relatively high level in the 
country. If, on the one hand, the telecom sector provides the 
necessary infrastructure for the operational activities of software 
firms, on the other is one of the largest markets for the industry in 
Brazil, with MNCs playing a leading role in the domestic market. For 
example, software is estimated to represent 50 percent of product 
cost in most hardware telecom products (Botelho et al., 2005). As a 
sophisticated client, the telecom sector plays an important role in the 
development of embedded software, games for mobile phones, and 
other software applications for hardware telecom products by 
innovative local firms (Botelho et al, 2005). The Brazilian government 
also plays an important role in facilitating access to basic 
telecommunication services to the population as well as to 
businesses, improving trust in usage of Brazil´s info-communication, 
as 72 percent of all federal services are provided online (ITU, 2002). 
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2.3.3 The Dynamics of the Brazilian Software Industry 
As mentioned earlier, Brazil has become the seventh largest software 
market in the world and the Brazilian software industry has been the most 
important IT sector in the country since the 1990s. Software represents 42 
percent of the total IT market in Brazil (Botelho et al., 2005, p. 106). 
However, while in small developed countries and emerging economies such 
as Finland, India, Israel, New Zealand and Singapore, the IT industry‘s 
success was based on exports-led growth, in marked contrast the growth of 
the industry in Brazil has relied almost exclusively on domestic IT use 
(Behrens, 2003; Ein Dor et al., 2004; Stefanuto, 2004; Botelho et al., 2005; 
Roselino, 2006a).  
Level of Competitiveness 
A comparison of competitiveness statistics by Botelho et al. (2005) for 
Brazilian industry overall and, in particular, for the software sector, 
demonstrates the faster pace of the latter sector in regard to sales and job 
creation. For example, in the period of 1995-2000 the sales growth of the 
software industry was 24 percent in contrast to 2 percent for industry as a 
whole, while in the period 1994-2000 a growth of 7 percent in the number of 
workers was achieved, in comparison to a negative growth of 1 percent for 
industry as a whole. Further, Brazil is the largest packaged software market 
in Latin America, accounting for over a third of the total software market in 
the Region. Another factor that might contribute to the overall level of 
competitiveness of the Brazilian software industry is the existence of some 
sectors that are sophisticated and strong customers for software systems, 
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such as the telecommunication and banking sectors, that can spur the 
development of capabilities. In this context, linkages between local and 
foreign firms may facilitate knowledge transfer processes and spin-offs in the 
industry. 
Finally, a study by The Economist Intelligence Unit (2008), sponsored 
by the Business Software Alliance (BSA), ranks the information technology 
(IT) industry environments of 66 countries by the extent to which they 
support the competitiveness of IT firms. The study points to six drivers that 
are essential to creating a supportive environment for the competitiveness of 
the IT sector: (1) overall business environments; (2) IT infrastructure; (3) 
human capital; (4) legal environment; (5) R&D environment; and (6) support 
for IT industry development. Besides the unchanged position of the top 
twenty countries (US, Taiwan, UK, Sweden, Denmark, Canada, Australia, 
South Korea, Singapore, Netherlands, Switzerland, Japan, Finland, Norway, 
Ireland, Israel, New Zealand, Austria, Germany, and France), the study 
highlights that IT industry environments in Europe and Asia as well as in 
emerging markets are becoming more competitive. According to the study‘s 
methodology, Brazil occupies the 43rd place in the 2008 ranking, whereas 
other emerging economies such as India, Russia and China score 48th, 49th, 
and 50th respectively.  
Human Capital 
The growth in the number of students graduating with IT degrees was 
substantial in Brazil in the ‗90s – threefold in the period 1991-1999 – for 
which Behrens (2003) acknowledges the role and efforts of government 
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policies. Moreover, Botelho et al. (2005, p. 110) indicate that in 2000 Brazil 
graduated close to 18,000 people in IT areas. As a result, when population 
size is considered, Brazil graduates 101 persons per million inhabitants, 
while India has a figure of 32 and China 69 per million. Also, over 5,000 
master‘s degrees in IT-related areas were awarded between 1996 and 2001. 
However, Behrens (2003) expresses concerns for the current supply of 
graduate-level courses in Brazil, which are concentrated mainly in the 
Southeast, the economically more advanced region of the country. Further, 
Roselino (2006a) stresses that the effectiveness of national education 
policies and investments aimed at contributing to an adequate supply of 
skilled professionals for the Brazilian software industry, expressed for 
example in the number of software engineering graduates, will be dependent 
on strategic choices.  
Differences between Domestic and Foreign Firms  
Because of their local-market orientation, multinationals operating in 
Brazil compete with domestic smaller software firms for the vast domestic IT 
market. Classifying software activities into a typology of three categories 
(low-value services; high-value services; and packaged software), Roselino 
(2006a) shows that although domestic firms are in the majority in the 
software industry in Brazil, there are significant disparities between domestic 
and foreign firms in a number of key indicators, as can be seen in Table 2.5. 
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 Brazilian Private Software 
Firms n=657 
Foreign Software Firms 
n=76 
 Low-Value 
Added 
Services 
High-value 
Added Services 
Packaged 
Software 
Low-value 
Added 
Services 
High-value 
Added Services 
Packaged 
Software 
Net Average 
Revenues 
10, 328,643 6,914,922 6,002,344 37, 473,197 86, 515,693 40, 037,532 
Average No. of 
Employees 
163 67 56 173 259 96 
Per Capita Net 
Revenues 
63,263 102,584 108,092 216,365 334,272 414,971 
Source: Roselino (2006a)   
 
 
Looking at Table 2.5, three aspects can be highlighted. First, the net 
average revenues figures are significantly higher for foreign firms across the 
three categories of software. Second, the average number of people 
employed in foreign firms is also higher than in Brazilian firms showing that 
the larger foreign firms are concentrated in marketing high-value added 
services, while domestic firms are of lower value added, corroborating Arora 
and Gambardella (2004). Third, productivity is higher in foreign firms, 
particularly for packaged software, as the figures for per capita net revenues 
show. 
Internationalisation of Brazilian Software Firms 
Despite efforts made by private and public actors to promote exports 
and the international competitiveness of the Brazilian software industry, its 
level of internationalisation remains low in contrast to the growth of software 
exports from other emerging countries such as India.  
While official statistics about software exports in the Brazilian industry 
are still lacking, a study by Roselino (2006a) indicates that US$ 81.6 million 
of export revenues were achieved by software firms operating in Brazil in 
2002, 95 percent of this by foreign firms. A study by Softex (2005) on 30 
 
Table 2.5: Software Firms in Brazil: Average Values in R$ (2002) 
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software exporting firms in Brazil also reveals significant differences between 
foreign and domestic firms: e.g. 79 percent of exports reported were by 
foreign firms in the survey; and all foreign firms had clear export strategies, 
while this was the case for only 81 percent of domestic firms.   
Several authors (Botelho et al., 2002; Behrens, 2003; Stefanuto, 
2004; Botelho et al., 2005; Roselino, 2006a) have pointed to factors that 
might influence the relatively low exporting performance of Brazilian software 
firms:   
(1) Macroeconomic factors;  
(2) The long-lived market reserve policy;  
(3) Lack of specific policies;  
(4) The existence of a huge domestic market;  
(5) Lack of adequate funding to the industry;  
(6) Lack of an exporting culture;  
(7) Weak collaborative linkages between Brazilian software SMEs;  
(8) Limited management and marketing skills among technologists;  
(9) Entrepreneurs‘ lack of familiarity with foreign business circles;  
(10) Lack of image for Brazilian software internationally;  
(11) Lack of language skills among IT professionals; and  
(12) Lack of access to finance. 
 
In Table 2.6, the key characteristics of the Brazilian software industry 
discussed in this section can be seen. 
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Sources: Botelho et al. (2002), Stefanuto (2004), Botelho et al. (2005), Softex (2005), 
Roselino (2006a)  
 
Software Exports and Imports in the Brazilian Software Industry 
Notwithstanding the low performance of direct exports by Brazilian 
software firms, software constitutes, due to its cross-sectoral character, an 
increasingly important link in many distinct internationalised industry chains 
in Brazil. Cases of Brazilian software firms participating in such 
internationalised industry chains can be found in microelectronics and 
telecommunications, as a study by Roselino (2006a) reveals. Some studies 
have shown that exports in the Brazilian software industry mainly constitute 
vertical software products and services, particularly in highly specialised 
niches, such as banking and telecommunications systems (MIT, 2002; 
Behrens, 2003; Stefanuto, 2004; Softex, 2005; Botelho et al.; 2005). Typical 
exported products of Brazilian software firms include MIS applications 
packages (e.g. transactional banking systems, integrated management 
systems, and statistical analysis), software utilities (anti-virus software, 
software distribution systems, text retrieval tools), and applications.  
Table 2.6: Key Characteristics of the Brazilian Software Industry 
General Characteristics 
 Strong and large domestic market 
 Inward orientation, domestic-market focused 
 Low level of inter-firm collaboration  
 42 percent of the total IT market in Brazil 
 1,592 companies, of which 98 percent micro, small and medium-sized enterprises  
 Geographical concentration of firms in the Southeast (59 percent) and South (22 percent) Regions 
 188,233 employees 
 Annual average growth rate of 13 percent (1991-2001) 
 24 percent sales growth (1995-2000)  
 US$ 81.6 million of exports in 2002  
Domestic Firms Foreign Firms 
 Mainly SMEs 
  Higher net average revenues in low-value services 
 5 percent of Brazilian exports  
 75 percent of exports in software, 25 percent in services 
 72 percent of employment  
 81 percent define clear export strategies  
 Large firms 
 Higher net average revenues in high-value services 
 95 percent of Brazilian exports 
 83 percent of exports in software, 17 percent in services 
 28 percent of employment 
 100 percent define clear export strategies  
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Embedded software in hardware and telecom equipments, in 
particular, comprises another category of product that has been growing 
recently in Brazilian software exports, through the international channels of 
Brazilian subsidiaries of MNCs such as Siemens, Lucent, and Ericsson 
(Stefanuto, 2004; Botelho et al.; 2005). Embedded software is not sold 
separately from the product/equipment into which is integrated. Also, in the 
area of export services, some Brazilian firms entered the international 
outsourcing market through specialised vertical banking offshore projects 
(Botelho et al.; 2005).   
For example, in terms of R&D activities by MNCs in Brazil, Gomes 
(2003) points out that in the state of São Paulo, the Brazilian subsidiary of 
Nortel Network Corporation, a multinational telecommunications equipment 
manufacturer, has a global mandate for the development and supply of a 
Time Division Multiple Access (TDMA)-based platform for cellular/in-building 
wireless software for mobile telecom providers. In this context, local suppliers 
of telecommunication equipments are concentrating R&D efforts in the 
development of embedded software which is indirectly exported through the 
MNCs wireless software.  
In regard to imports, firms in the Brazilian software industry have 
gained increased access to new technologies for their operations mainly 
through software licensing acquisition, while the more competitive firms also 
add value to the imported technology (Stefanuto, 2004). The author, citing 
data of Brazil´s Central Bank, highlights that imports of software have grown 
15 times in the period of 1993 to 2000. 
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Finally, exploring the distinct paths adopted by Brazilian software firms 
to enter international markets, recent studies by Dib (2008) and Dib et al. 
(2008) have investigated the choice of an early internationalisation path in a 
sample of 79 Brazilian software firms. They found that born-global firms 11 
had a higher intensity of internationalisation, measured by international 
activities as a percentage of income, than traditionally-internationalised 12 
firms. Yet, when comparing early and late internationalised firms, the authors 
argue that due to environmental constraints such as the opening of the 
Brazilian economy in the 1990s, no significant distinctive characteristics 
could be identified as between the two groups.  
2.4 Concluding Remarks 
This chapter has reviewed the main features of the Brazilian software 
industry. The software industry represents 42 percent of the total IT market in 
Brazil, being the Latin American country with the largest packaged software 
market in the Region, and the seventh largest in the world. Also, the software 
sector, in comparison to overall industry in Brazil, presents better 
performance in regard to sales growth and job creation in the period of 1995-
2000.  
Examination of the evolutionary trajectory of the Brazilian software 
industry, discussed in this chapter, shows that specific laws, regulations, and 
targeted incentives under Brazil´s IT policy have shaped the structure of the 
industry as well the many segments in the supply chain. The Brazilian 
                                            
11
 The term born-global firm is used to designate a firm that follows an early and accelerated process of 
internationalization, defined as the first revenues obtained from international operations up to five years from 
inception (Dib et al, 2008).  
12
Traditionally-internationalised firms follow the traditional pattern predicted by behavioural models of 
internationalization such as the Uppsala Process Model (Dib et al, 2008).  
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software industry is predominantly focused on the domestic market, with 
foreign firms operating in the country accounting for 95 percent of export 
revenues in 2002. 
The path followed by new exporting nations such as India, Ireland, 
and Israel, which have experienced remarkable export growth, vis-à-vis the 
trajectory of the domestic industry, seems to indicate that there is no 
panacea for the national software industry to achieve sustained international 
success. Rather, a complex mix of factors, including skilled and educated 
labour, international linkages, and a supportive institutional structure, will 
contribute to the development of an internationally competitive software 
industry in Brazil.  
In face of the increasingly globalised nature and highly competitive 
character of the software market, there remain important challenges for 
Brazilian software firms in becoming internationally competitive. Most of the 
studies focused on in this review, however, do not fully address the 
integration of macro-level as well as micro-level factors to obtain a more 
comprehensive view of the constraints and opportunities for Brazilian 
software firms in the international context. Hence there is a strong case for 
further research on the determinant factors, either internal or external to the 
firm, affecting the international behaviour of software firms from emerging 
economies. In the next chapter, a comprehensive review of 
internationalisation theories helps to identify the likely determinants of 
exports and imports by firms, leading to the adoption of an integrative 
framework and a set of testable hypotheses. 
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3. Chapter 3: Literature Review, Conceptual 
Framework and Hypotheses 
 
3.1 Introduction 
Even though scholars of various schools of thought have called for 
integration of the various theoretical strands in internationalisation research 
(Bell and Young, 1998; Coviello and McAuley, 1999; Andersson, 2000; 
Jones and Coviello, 2005; Rialp et al., 2005; Aspelund et al., 2007), no such 
integrated model has yet been fully developed. 
Acknowledging this gap, the present chapter identifies a number of 
relevant variables through the ―lenses‖ of established fields of research and 
synthesizes them into an integrative conceptual framework in order to 
examine key determinants of the internationalisation of Brazilian software 
firms. This framework is used to generate a number of hypotheses which are 
tested in the latter part of the thesis. Four distinct groups of determinants are 
investigated, both external and internal to the firm, each of which comprises 
a theoretical dimension13 of the research framework.  
The chapter starts with a definition of internationalisation in Section 
3.2, followed by a review of key major schools of internationalisation 
research in Section 3.3. An assessment is made of both purely economics-
based and behavioural schools of internationalisation, with a stress on the 
                                            
13
Used in the sense of ―aspects, attributes or elements making up an entity, phenomenon or construct‖ (based on 
Oxford English Dictionary and BusinessDictionary.com).  
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latter. The review of the literature leads to identification of relevant 
determinants of internationalisation, which are detailed in Section 3.4. 
Section 3.4 also provides an examination of each of the theoretical 
dimensions in the integrative framework, as well as a summary of the 
research hypotheses. The chapter concludes with a summary in Section 3.5. 
3.2 Definition of Internationalisation 
Inward-outward internationalisation patterns have received some 
attention in recent years. Examining the empirical literature, however, it can 
be noted that the vast majority of studies concentrate on the outward 
component of the internationalisation process, leaving aside other aspects of 
international operations - such as imports (Tucci, 2005; Muûls and Pisu, 
2009). Moreover, the concept of internationalisation itself is clearly more 
associated with its outward direction.  
By investigating the directionality of internationalisation, some 
researchers have put forward the notion of internationalisation as a two-sided 
process of both inward and outward international operations (Welch and 
Luostarinen, 1994; Korhonen et al., 1996; Fletcher, 2001; Karlsen et al., 
2003). Furthermore, a study by Jones (2001) found a preponderance of 
inward cross-border activity as a fundamental part of the first steps in the 
internationalisation process of small high-technology firms. The author 
argues that ―internationalisation in today‘s context is less about entering 
foreign markets than it is about increasing the firm‘s exposure and response 
to international business influences, opportunities, threats, and imperatives‖ 
(p.193). Consequently, following several authors who offer a holistic 
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interpretation of the internationalisation concept (Beamish, 1990; Calof and 
Beamish, 1995; Korhonen et al., 1996; Fletcher, 1996; Karlsen et al., 2003) 
in this study the term internationalisation will be used to refer to both the 
inward and outward international operations by firms. Although the review in 
Section 3.3. encompasses studies of internationalisation concentrating on a 
variety of modalities such as FDI, subsidiaries in foreign markets, and 
international joint-ventures, a particular focus on trade-related activities, i.e., 
importing and exporting, is given in this study because, based on both 
theoretical and empirical grounds, these are the modes of international 
activity most frequently reported by high-technology firms in both developed 
and emerging economies (Bell, 1995; Jones, 2001; Arora and Gambardella, 
2004). Thus, internationalisation within this thesis will be defined as 
“international engagement through (a) exports and (b) imports.”  
3.3 Review of Internationalisation Research 
The topic of internationalisation has given rise to a vast body of 
studies from a variety of theoretical perspectives. To bring all this together, 
an assessment of the literature-review work on internationalisation research 
by several authors (Coviello and McAuley, 1999; Fillis, 2001; Zhao et al., 
2004; Blonigen, 2005; Rialp et al., 2005; Zahra, 2005; Ruzzier et al., 2006; 
Aspelund et al., 2007; Slangen and Hennart, 2007) was done. Also, the 
literature on the exporting mode of a firm‘s internationalisation process was 
examined, based on the findings of literature reviews done by Leonidou and 
Katsikeas (1996) and Zou and Stan (1998).  
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A summary of these selected reviews of internationalisation research 
can be seen in Table 3.1. For the purpose of this study, after the assessment 
of the mainstream schools of internationalisation research, a taxonomy is 
suggested that classifies contemporary internationalisation studies into two 
broad streams of research. The first is the economics perspective, with a 
substantial bulk of research focusing on analysis of internationalisation 
based on rational economic considerations. Since this thesis takes a 
behavioural approach to the investigation of Brazilian software firms‘ 
internationalisation, only a brief selection of the main contributions within the 
economics school is provided. The second stream, in which this study is 
placed, encompasses studies using behavioural perspectives, in an attempt 
to examine determinant factors related to firms‘ internationalisation 
processes.   
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Table 3.1: An Assessment of Internationalisation Research: Selected Reviews 
 
 
Author (Year) 
 
Focus of 
Study 
 
Theoretical 
Approach 
Examined 
 
 
Number of 
studies 
(time span) 
 
Industry 
Type and 
Firm Size 
 
Level of 
Analysis 
 
Key explanatory 
Variables 
 
Conclusions and Recommendations 
Leonidou and 
Katsikeas 
(1996)   
 
Exports Export 
development 
models 
 
 
11 empirical 
studies  
(1975-1995) 
Manufacturing  
SMEs 
Firm-level  Psychic distance 
 Resource commitment  
 Decision-maker‘s 
characteristics  
 Foreign business 
attitudes 
 Objective and 
experiential knowledge  
 Organisational 
determinants: size, 
product uniqueness, 
technology 
intensiveness, resources 
 Export stimuli 
 Factors as stimuli or 
barriers 
 Forces facilitating or  
inhibiting exports 
 Export development  as an evolutionary and 
sequential process  
 Criticisms: single-activity orientation of studies 
(export operations); too eclectic and mechanistic;  
export expansion from the standpoint of 
developed countries; neglect of foreign buyers 
and customers 
Zou and Stan 
(1998)  
 
Exports  Determinants 
of export 
performance  
50 empirical 
studies  
(1987-1997) 
Large firms 
and SMEs 
from a range 
of 
manufacturing 
sectors 
Firm-level External factors 
 External environment; 
industry characteristics; 
national export policy; 
domestic market 
pressure 
Internal factors  
 Internal organisational 
resources; export 
strategies; export 
planning; managers‘ 
attitudes, perceptions, 
and characteristics; firm 
characteristics and 
competencies. 
 Need for consistent conceptualisation and 
measurement of export performance 
 Lack of agreement on the relevant determinants  
 Need for cross-cultural studies 
 
 
 
Continued 
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Table 3.1:  An Assessment of Internationalisation Research: Selected Reviews (continued) 
 
Author 
(Year) 
 
Focus of 
Study 
 
Theoretical 
Approach 
Examined 
 
 
Number of 
studies 
(time span) 
 
Industry 
Type and 
Firm Size 
 
Level of 
Analysis 
 
Key explanatory 
Variables 
 
Conclusions and Recommendations 
Coviello and 
McAuley 
(1999) 
 
Internationalisation Internationalisation 
of SMEs 
16 empirical 
studies  
(1989-1998)  
 
Classified 
into 3 
schools: FDI, 
Stages, and 
Network 
Large firms 
and SMEs 
from a range 
of sectors 
Firm-level FDI school: 
 FDI as a rational 
managerial decision-
making process 
Stages school: 
 Incremental commitment 
 Psychic distance 
 Inward-outward patterns 
Network school: 
 Collaboration between 
firms 
 Mutual learning  
 Innovation 
 Client followership 
 Network contacts 
 Unplanned use of contacts 
and connections 
 Technology 
 
 Literature tends to rely on the large 
multinational firm 
 The three schools of research approach the 
internationalisation concept from different 
theoretical bases 
 Integrated theoretical approaches are 
beneficial to understanding SME 
internationalisation   
 
Fillis (2001) 
 
 
Internationalisation  
 
Smaller firms‘ 
Internationalisation  
 
34 studies  
(1975-2000) 
 
Conceptual, 
literature 
reviews and 
empirical 
 
 
Large firms 
and SMEs 
 
Firm-level 
 
 Knowledge 
 Commitment  
 Network relationships 
 Entrepreneurial 
competences 
 Competency-based issues 
 Product and  industry type 
 Specified resources 
 Relationship building 
 
 SME behaviour is mostly described using 
process/stage theory 
 Existing paradigms have failed to explain 
adequately small firm internationalisation 
behaviour 
 Application of the  
entrepreneurship/marketing paradigm will 
enhance understanding of SME 
internationalisation  
Continued 
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Table 3.1:  An Assessment of Internationalisation Research: Selected Reviews (continued) 
 
Author 
(Year) 
 
Focus of Study 
 
Theoretical 
Approach 
Examined 
 
 
Number of 
studies 
(time span) 
 
Industry 
Type and 
Firm Size 
 
Level of 
Analysis 
 
Key explanatory 
Variables 
 
Conclusions and 
Recommendations 
Zhao et al. (2004) 
 
 
Foreign Direct 
Investment 
Transaction-cost  
economics (TCE); 
determinants of 
ownership-based 
entry (OBE) modes  
 
38 empirical 
studies 
(1985-2002) 
MNEs of 
manufacturing 
and services 
sectors 
Firm-level  Country risk 
 International experience 
 Cultural distance 
 Uncertainty 
 Asset specificity 
 Resource allocation 
 Knowledge  
 Existing literature establishes an overall 
significant relationship between TCE 
variables and OBE 
 Current studies are fragmented and large-
firms biased 
 Moderating effects of  study-setting 
variables (location, country of origin, and 
industry type) raise concerns about 
generalizability of determinants across 
national settings 
 Contextual variables may intervene with 
the power of TCE factors 
 Integration of the TCE dominant paradigm 
with other theories (RBV, knowledge-
based view, and OLI views) brings a new 
dimension of the efficiency explanation 
Rialp et al. (2005) 
 
Internationalisation  Early  
internationalisation  
38  studies,  
(1993-2003) 
 
Either 
theoretical or 
empirical  
 
 
High-tech 
small 
businesses, 
and some 
manufacturing 
and services 
sectors  
Firm-level  Managerial global vision from inception 
 High degree of previous international 
experience 
 Management commitment 
 Use of personal and business networks 
(networking) 
 Market knowledge and market commitment 
 Unique intangible assets based on 
knowledge management 
 High value creation through product 
differentiation, leading-edge technology 
products, technological innovativeness, 
and quality leadership 
 Niche-focused, proactive international 
strategy in geographically-spread markets 
 Narrowly defined customer groups with 
stronger customer orientation and close 
customer relationships 
 Flexibility to adapt to rapidly changing 
external conditions. 
 IB expansion theories (stage/process 
models) seem to be largely inconsistent 
with the early internationalisation 
phenomenon   
 Little research has been devoted to the 
relationship between organisational 
behaviour and entry strategies in early 
international firms 
 Criticism of overemphasis on high-tech 
sectors or specific geographic areas. 
Less developed countries‘ contexts 
should be investigated 
 More integrated frameworks emerging 
from different disciplines should support 
theoretical and empirical work. 
 
Continued 
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Table 3.1:  An Assessment of Internationalisation Research: Selected Reviews (continued) 
 
Author 
(Year) 
 
Focus of 
Study 
 
Theoretical 
Approach 
Examined 
 
 
Number of 
studies 
(time span) 
 
Industry 
Type and 
Firm Size 
 
Level of 
Analysis 
 
Key explanatory 
Variables 
 
Conclusions and 
Recommendations 
Zahra (2005) 
 
Internationalisation Oviatt and 
McDougall‘s 
(1994) Framework 
of International 
New Ventures 
(INVs)  
 
Empirical and 
theoretical 
studies 
 
No. of studies 
(not specified) 
 
Time span  
(not specified)  
 
 
 
Not specified Firm-level  Internal processes might be the foundation of 
competitive advantages 
 Founders‘ cognitions to quickly spot opportunities 
in international markets 
 Firms‘ entrepreneurial qualities and 
characteristics: innovativeness, proactiveness, 
and risk-taking 
 Unique intangible assets 
 Managerial perceptions of entrepreneurs 
 International entrepreneurial culture: market 
orientation; learning orientation; innovation 
propensity; risk attitudes; networking orientation; 
motivation orientation 
 Internationalisation is not a one-shot 
deal 
 Research has overlooked the role of 
the institutional   environment and 
economic geography in sustaining  
the ability of INVs to retain 
competitive advantages  
 Building relationships and gaining 
access to existing networks can help 
to shorten INV‘s learning  
 Future work needed to examine how 
and when INVs learn 
 
 
Blonigen (2005) 
 
 
Foreign Direct 
Investment 
 
Foreign Direct 
Investment (FDI) 
decisions of MNEs 
 
 
 
Empirical 
studies 
 
No. of studies 
(not specified) 
 
Time span  
(not specified)  
 
 
 
MNEs 
 
 Country-
level   
 Firm-
level,  
 Industry-
level 
 
 
Internal factors: 
 R&D intensity and advertising intensity as proxies 
for intangible assets 
 Uncertainty and expectations about future 
exchange rate movements 
External factors: 
 Exogenous macroeconomic factors such as taxes 
and exchange rates 
 Trade flows 
 Policy factors: quality of political, legal, and 
economic institutions 
 Skill differences  
 
 
 The literature on the  FDI 
determinants is substantial 
 The literature has derived interesting 
firm-level models of how exchange 
rate uncertainty can affect FDI flows 
 Criticism: firm-level studies have 
used industry-level measures 
 Horizontal and vertical relationships 
between firms have the power to 
affect FDI decisions: cheaper 
funding, and information exchange 
 Need to encompass both short- and 
long-run factors 
 Factors that determine FDI into 
developed countries are much 
different than into less-developed 
countries 
 
Continued 
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Table 3.1:  An Assessment of Internationalisation Research: Selected Reviews (continued) 
Author 
(Year) 
Focus of 
Study 
Theoretical 
Approach 
Examined 
 
Number of 
studies 
(time span) 
Industry 
Type and 
Firm Size 
Level of 
Analysis 
Key explanatory 
Variables 
Conclusions and 
Recommendations 
Ruzzier et al. 
(2006) 
 
Internationalisation Theories of 
internationalisation 
of MNEs  and 
SMEs  
 
 
Empirical and 
theoretical 
studies 
 
 
No. of studies 
(not specified) 
 
Time span  
(not specified)  
 
MNEs and 
SMEs  
 Firm-
level 
Internationalisation theories focusing on MNEs: 
 Market internalisation 
 Information gathering for decision-making 
 Costs of transactions  
 OLI: ownership advantages, internalisation advantages, 
location advantages 
 Monopolistic advantages: superior abilities, brand 
names, differentiated products, patented technology, 
talented people, superior knowledge 
 International involvement 
 Learning  
 Resource commitment: degree and amount 
Internationalisation theories focusing on SMEs: 
 International involvement 
 Gradual learning  
 Resource commitment: degree and amount 
 Psychic distance 
 Top managers 
 Establishment of network relationships 
 Development of market knowledge through network 
relationships 
 Trust, control, resources, and interdependencies within 
and between networked firms  
 Intangible knowledge-based resources 
 Modes of resource adjustment 
 Market knowledge  
 Entrepreneurial knowledge, skills, relationships, 
experience, ability to coordinate resources 
 Entrepreneurial actions 
 Innovation adoption 
 Entrepreneur personal factors and characteristics: 
skills, competencies, management know-how 
 SME internationalisation research will 
remain one of the most important 
areas 
 Identifies four internationalisation 
theories focusing on MNEs: 
internalisation; TCA approach; 
eclectic paradigm; monopolistic and 
advantage theory. 
 Identifies five internationalisation 
theories focusing on SMEs: Uppsala 
model; innovation-related models; 
network approaches; resource-based 
approach; international 
entrepreneurship 
 The firm perspective provides the 
bulk of specified literature on SMEs‘ 
internationalisation 
 The market perspective has been 
restricted to diversification strategies 
of MNEs 
 Proposes a redeveloped theoretical 
integrative conceptual model of 
international entrepreneurship 
 
Slangen and 
Hennart (2007) 
Foreign Direct 
Investment 
Foreign 
establishment 
modes 
 
 
15 empirical 
studies 
(1980-2004) 
MNEs   Country-
level   
 Firm-
level,  
 Industry-
level  
 Types of resources  
 types and  complementarities of capabilities 
 cultural distance  
 Types of knowledge 
 Knowledge transfer 
 Product diversity 
 Most often-used perspectives  
transaction cost/internalisation theory 
 Different perspectives complement 
each other 
 Inconsistent empirical findings due to 
moderating effects not considered, 
and research design problems 
Continued 
  77 
 
Table 3.1:  An Assessment of Internationalisation Research: Selected Reviews (continued) 
 
Author 
(Year) 
 
Focus of 
Study 
 
Theoretical 
Approach 
Examined 
 
 
Number of 
studies 
(time span) 
 
Industry 
Type and 
Firm Size 
 
Level of 
Analysis 
 
Key explanatory 
Variables 
 
Conclusions and 
Recommendations 
Aspelund et al. 
(2007) 
 
Internationalisation  International new 
ventures (INVs) 
 
41 empirical 
and theoretical 
studies 
(1992-2004) 
INVs in high-
technology 
services and 
manufacturing  
sectors  
Firm-level Three groups of factors: 
 
 Processes around foundation 
network building; experiential knowledge from 
previous international activities of the individual 
entrepreneur, composition and  international 
experience of the entrepreneurial team as a group, 
background and knowledge of the entrepreneur,  
 
 Organisational issues 
Niche strategy; psychic distance; personal networks; 
attention on networks and partners; combination of 
international intensity and global diversity; 
international managerial and entrepreneurial 
orientation; international vision; organisational 
capabilities; 
 
 Environment 
Industry factors: some sectors are more international 
than others, technology intensive industries; 
domestic market conditions: insufficient market size, 
and domestic competition 
 
 Phenomenon largely reported in 
high-tech industries but also appears 
in a wide range of industries 
 Issue of rapid but still incremental 
process appears inconclusive  
 Experiential knowledge does not 
seem to be key explanatory variable 
 Psychic distance concept must be 
used with great caution because 
other factors in market selection 
process 
 Rapid internationalisation is not a 
sufficient strategy and must be 
supported by other strategies 
 INVs use low commitment modes 
(exporting and licensing) 
 Specially accommodated entry 
modes often in interaction with large 
multinationals, industrial networks 
 Heterogeneity of international market 
strategies due to founding processes, 
organisational factors, and  
environmental conditions 
 Limited attention to environmental 
factors 
 Proposes a holistic view of the 
internationalisation of the firm where 
external factors are put on par with 
internal and organisational factors 
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3.3.1 Streams of Research following Economics Perspectives 
Arguing that firms crossing international borders are motivated by rational 
economic considerations, the economics school14 has greatly influenced 
international business research. The economics school has developed from 
neoclassical and industrial trade theories. It explains internationalisation as a 
pattern of investment in foreign markets made by rational economic analysis.  
Based on economic analysis, the focus is concentrated on location 
and control decisions of internationalising firms (Morgan and Katsikeas, 
1997; Buckley and Hashai, 2005). Several theoretical developments have led 
to a number of theories and models explaining a firm‘s internationalisation 
choices and strategies.  
Amongst the economics theories, a dominant view comes from the 
established theory of internalisation (Buckley and Casson, 1976) which 
asserts that multinational firms gain economic benefits from the 
internalisation of proprietary asset-exchange across international frontiers.  It 
approaches internationalisation as a pattern of internalisation of markets and 
investment, either by exporting or foreign direct investment (FDI). 
Internalisation may involve forms of vertical integration under the ownership 
and governance of the firm. Within this approach, management gathers 
information through which it decides the best foreign expansion choice.
 Responding to the importance of uncertainty in foreign direct 
investment decisions, transaction costs economics – TCE (Williamson, 1975; 
                                            
14
Of course, many of the ―behavioural theories‖ incorporate economic underpinnings; the main differences usually 
derive from the relative emphasis given to ―purely economic‖ variables such as relative factor prices, as opposed to 
―behavioural‖ variables such as managerial discretion. Ultimately, there is no unbridgeable dividing line between the 
two sets of perspectives. 
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1991; Anderson and Gatignon, 1986) and the eclectic paradigm, also known 
as the Ownership-Location-Internalisation (OLI) paradigm (Dunning, 1988, 
1993) suggest that the choice of market-entry should incorporate the 
dimensions of uncertainty and transaction-specific assets.  
More recently, models of foreign direct investment decisions of 
multinational enterprises (MNEs) were enriched by the theory of real options 
proposed by Buckley and Casson (1998) in which uncertainty is central to 
the timing of international entry decisions, which in turn are driven by the 
trade-off between a waiting option and the growth option of an investment 
(Fisch, 2008). In an attempt to address some dynamic weaknesses of the 
internalisation concept, the conventional home-host country analysis was 
expanded by incorporating the choice of exporting, joint venturing and 
establishing a fully-owned subsidiary into a two-phase decision-tree model 
(Buckley et al., 2002).  
Interestingly, a study by Fisch (2008) points out that congruence 
between the incremental establishment chain of the Uppsala model and the 
real-options view might exist. The author establishes a parallel between the 
timing and dimensioning of investments at market entry in the real-options 
theory and the Uppsala incremental model, which describes the 
internationalisation process through sequential steps starting from occasional 
exports, developing through joint venturing, and culminating with the 
establishment of a fully-owned subsidiary. Fisch concludes that ―the 
combination of internationalisation and real-options theory may contribute to 
explaining the evolution of individual subsidiaries, international networks of 
firms, and multinational corporations‖ (p.121).   
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Examining the key findings of three survey papers by Zhao et al. 
(2004), Blonigen (2005), Ruzzier et al. (2006), and Slangen and Hennart 
(2007) of research based on economics approaches, shown in Table 3.1, 
four major characteristics are worth noting.  First, theoretical and empirical 
research following economics perspectives have been large-firms biased. 
Second, studies following economics perspectives have increasingly 
explored the role of cultural distance, knowledge (of several kinds) and 
resources as key explanatory variables at the firm-level of analysis. Third, 
there has been also considerable attention to environmental factors such as 
macroeconomic and policy-related factors, incorporating industry-level and 
country-level analysis. Lastly, there has been some recognition that different 
approaches within the economics perspective complement each other, such 
as transaction-cost and internalisation theories, and that potential benefits 
exist through theoretical integration to explain entry-mode decisions (Zhao et 
al., 2004). 
In summary, this brief review indicates that the literature focussed on 
economic analysis has developed a large body of scholarly contributions 
that, using economic theory, provide useful analytical tools to understand 
market arrangements for international trade and investments. However, as 
emphasised by Morgan and Katsikeas (1997) much of this research has 
adopted the large multinational enterprise (MNE) at high levels of 
internationalisation as the unit of analysis. Perhaps this is due to the fact that 
previous research has shown that SMEs frequently lack resources for major 
investments abroad by means of an FDI, since they require greater levels of 
resource commitment (Lu and Beamish, 2001). 
 81 
 
Although admitting that many concepts of the economic theory of 
multinational enterprises are relevant to the international expansion of 
smaller enterprises, in his analysis of first-time UK foreign investments by 
SMEs Buckley (1993) realizes that the analysis of small firms‘ foreign 
investment behaviour raises conceptual and strategic issues that need to be 
considered. He asserts that there are several key areas in which SMEs are 
different from larger enterprises in their foreign investment behaviour: (1) 
shortages of capital and management time; (2) shortage of skilled 
management; (3) higher degree of risks in going international; (4) short 
horizon in financial strategies; and (5) higher vulnerability to technological, 
political, institutional, and market changes. 
3.3.2 Streams of Research following Behavioural Perspectives 
The models and frameworks developed in the last three decades 
beginning from behavioural perspectives consider that approaches based on 
purely economic explanations lack the necessary elements for an adequate 
understanding of the particularities of a firm´s international behaviour (Fillis, 
2001). This section aims to briefly review studies that bring a behavioural 
perspective to internationalisation in order to arrive at key behavioural 
determinants of the phenomenon. Some emphasis is given to research 
specifically focused on small and medium-sized enterprises (SMEs) 
internationalisation, thereby bringing to light specific aspects of the 
internationalisation behaviour of smaller firms (Coviello and McAuley, 1999).  
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Export Development Studies  
Setting out from a macroeconomic perspective supported by 
international trade theories, export-development and -performance research 
has moved progressively into more behavioural considerations to explain 
firm-specific aspects of behaviour related to trade. Despite considerable 
empirical knowledge in the field of exporting enquiry, Leonidou and 
Katsikeas (1996) assert that the field is eclectic and no widely accepted 
theory is available, and Zou and Stan (1998) argue that this is due to the lack 
of synthesis and assimilation of fragmented knowledge.  
Starting with Leonidou and Katsikeas‘ (1996) review, it can be noted 
that several export models have been developed since the 1970s, based on 
the assumption of an evolutionary process in a firm‘s involvement in exports, 
with all emphasising the stages/phases/levels of export development. The 
authors separate the most common explanatory variables tested in those 
models into four major groups: (1) facilitators or inhibitors: managerial 
characteristics, management style, organisational determinants, 
organisational resources; (2) information needs and requirements; (3) factors 
acting as stimuli or barriers; (4) market selection, entry and expansion. With 
a strong basis in the marketing discipline, as Leonidou and Katsikeas 
observe, all studies but one focused on SMEs, assuming that the 
internationalisation path is more applicable to smaller firms. The authors 
conclude that, drawing from the models examined, the export development 
process could be divided into three broad phases: pre-engagement, initial, 
and advanced phase. 
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Differently from the previous authors cited, the review made by Zou 
and Stan (1998) of 50 empirical studies, predominantly focused on SMEs, 
emphasises some advances in the theoretical foundation of export-
performance research. Nevertheless, they contend that consistent 
conceptualisation and measurement of export performance is still lacking. 
Examining the multiplicity of factors proposed by researchers, they offer a 
useful classification for the determinants of export performance based on two 
dimensions: internal versus external, and controllable versus uncontrollable, 
attaching different theoretical bases to the dimensions. In Zou and Sta‘s 
(1998) analysis, the resource-based theory provides the theoretical 
arguments for internal factors, while the industrial organisation (IO) theory 
can offer the logic to explain the external factors. In Table 3.1, Leonidou and 
Katsikeas‘ (1996) and Zou and Stan‘s (1998) surveys of exporting studies 
are summarised.  
Internationalisation Studies  
The Uppsala Internationalisation Model was originally developed in 
1977 by the Swedish scholars Johanson and Vahlne and became known as 
the Uppsala Model. It is regarded as a learning model of the 
internationalisation process (Forsgren, 2002; Johanson and Vahlne, 2006) of 
which the basic assumption is that internationalisation is a gradual and 
sequential process based on the interplay between two sub-processes: 
experiential learning and commitment to international business.  
Uppsala scholars do not perceive internationalisation as ―the result of 
a strategy for optimal allocation of resources to different countries where 
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alternative ways of exploiting foreign markets are compared and evaluated‖ 
(Johanson and Vahlne, 2006, p. 35). Rather, foreign-investment behaviour is 
seen as a consequence of a focal company‘s strategy to increase its long-
term profit, keeping risk-taking at low levels, by gradually committing 
resources into foreign-market activities through market-specific and 
experiential knowledge. In this sense, the model contrasts with basic 
assumptions of rational calculative decisions made by dominant economic 
paradigms (Buckley et al., 2007). Such a behavioural approach emphasises 
that managers make foreign- market entry decisions based on gradual 
learning and experience which lead to increased managerial commitment to 
foreign markets.  
The concept of psychic distance is one of the main theoretical 
elements of this paradigm, and can be defined as: 
“The sum of factors preventing the flow of information from and to the 
market. Examples are differences in language, education, business 
practices, culture and industrial development.” (Johanson and 
Vahlne, 1977, p. 33). 
 
Under the Uppsala view, it is argued that internationalisation of a firm 
is affected by the compatibility between its experiential knowledge and its 
resource capabilities. Also, the greater the perceived psychic distance of the 
potential foreign market, the less likely that country will be selected 
(Johanson and Vahlne, 2003). 
Since its initial development, the Uppsala Model and its staged 
approach to internationalisation has been the focus of extensive research 
and is considered one of the major paradigms in internationalisation studies 
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(Bilkey and Teasar, 1977; Cavusgil, 1980; Davidson, 1980; Luostarinen, 
1980; Johanson and Vahlne, 1990; Welch and Luostarinen, 1994; Forsgren, 
2002; Johanson and Vahlne, 2003; Johanson and Vahlne, 2006; Johanson 
and Vahlne, 2009).   
Johanson and Vahlne (2006) argue that, after almost three decades 
since its original version and several other studies using the model, the 
interplay between two of the main model‘s concepts – knowledge 
development and foreign market commitment – and how they relate to 
opportunity development, deserve more empirical attention. 
In recent years, there has been also some attempt to reconcile the 
Uppsala Model with other theoretical traditions. For example, some authors 
have suggested that ―rational‖ approaches such as FDI theories and a 
process model of internationalisation can be linked, on the basis that the 
process of managerial learning allows the firm to internalize its activities by 
moving over time from domestic operations to establish host-country 
production, and that this can be used to explain internationalisation patterns 
(Coviello and McAuley, 1999; Buckley et al., 2007).  
Another attempt has been made by Johanson and Vahlne (2003; 
2006; 2009) to integrate the business-network model of internationalisation 
and the internationalisation-process model. In a paper (Johanson and 
Vahlne, 2006) the authors argue that after the original model was developed 
they realised that the two sub-processes, experiential learning and 
commitment building, occur as interplay between at least two (potential) 
partners. Thus they tied the process mechanisms to the network view of 
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internationalisation, incorporating business-network relationships of 
interconnected firms. 
Internationalisation models following the Uppsala school have been 
criticised for: (1) being valid only to the early stages of the internationalisation 
process (Forsgren, 1989); (2) being deterministic and not paying attention to 
the internationalising firm‘s surrounding context; (3) excluding other options 
of strategic choices; (4) not paying attention to the acquisition choice as a 
route to internationalisation (Melim, 1992); (5) taking incremental learning as 
the main factor explaining a firm's international behaviour; (6) neglecting the 
importance of individuals' influence on internationalisation patterns; (7) 
focusing the discussion at the firm‘s level and not at the level of the firm's 
environment (Andersson, 2000); and (8) treating time superficially in 
classifying stages of internationalisation (Crick and Spence, 2005).  
Examining the extant work in this stream of research, it is apparent 
that in recent years theoretical and empirical efforts have been made, on the 
one hand, to maintain the basic concepts of the model, and, on the other, to 
review, widen, and link them with other partially connected approaches, such 
as the international entrepreneurship, and business network, models 
(Johanson and Vahlne, 2003; Johanson and Vahlne, 2009). 
In conclusion, despite several criticisms, the influence of the Uppsala 
model on research in internationalisation cannot be denied. For example, in 
his review of internationalisation studies Fillis (2001) notes that SME 
behaviour is predominantly described using a process view. Also, the review 
of international new ventures (INVs) studies done by Zahra (2005) concludes 
that internationalisation is not a one-shot deal, implying somewhat the 
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developmental nature of internationalisation. A summary of both reviews is 
outlined in Table 3.1.  
The Resource-based View (RBV) of strategic management is a 
theory developed from the seminal writings of Penrose (1959), and from 
strategy scholars (such as Chandlers, 1962; Andrews, 1987), which helps to 
identify important internal determinants of a firm‘s internationalisation 
process. According to this view, resources and capabilities, defined as: “all 
assets, capabilities, organisational processes, firm attributes, information, 
knowledge, etc controlled by a firm to conceive of and implement strategies 
that improve its efficiency and effectiveness”, are important determinants of a 
firm‘s performance and unique strategic position in the market (Barney, 
1991, p.101).  
Such unique configuration of resources provides the basis for 
achieving competitive advantage. Therefore, the RBV assumes that firm-
specific attributes, rather than the overall industry environment, are the basis 
for competitive strategies.  Yet firms can choose strategies that better utilize 
the pool of resources (Madhok, 1997) and they may be transferable across 
the boundaries between firms. In line with this assertion, some scholars 
revisited the RBV, proposing that a number of resources such as network 
ties, institutional linkages, and regional collaborative arrangements among 
enterprises may be external to a firm (Malmberg and Maskell, 1997; McEvily 
and Zaheer, 1999). The existing resources of a firm may limit or broaden its 
market expansion strategies. Arising from these assumptions, a resource-
based perspective on internationalisation is emerging, as Ruzzier et al. 
(2006) emphasise.  
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Some researchers in the international business field have applied the 
RBV, and some of its evolutionary variants, and conjecture that it is helpful in 
explaining: a multinational firm‘s international growth strategy (Tseng et al., 
2007); the role of knowledge in accelerated internationalisation processes of 
firms (Weerawardena et al., 2007); and, more specifically, the 
internationalisation of SMEs (Ahokangas, 1998; Loane and Bell, 2006).   
The Network Approach derives from the concerns of scholars and 
practioners with the evident phenomenon of interorganisational relationships 
in complex modern economies. Since its earlier stages, in the 1980s, 
pioneered by the European International Marketing Purchasing (IMP) 
research group, it has developed rapidly as a ―competing theoretical 
explanation to inform cooperative behaviour in business‖ (Faulkner and 
Rond, 2001), focusing entrepreneurial firm behaviour in the context of 
organisational boundaries that incorporate a network of evolving exchange 
relationships by various network members. 
Network thinking was later influenced by studies by the original IMP 
research group which sought to understand the nature of single buyer-seller 
relationships within the framework of the ―interaction approach‖ (McLoughlin 
and Horan, 2002). Because of its historical origins, the theoretical 
foundations of the network approach are strongly influenced by the 
contributions of several Scandinavian researchers who adopted case-study 
methodologies as a tool for generating the new theory and for examination of 
the conceptual frameworks developed.  
In parallel with this European tradition, in the United States network 
studies were dominated by social-network theories and sociological 
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approaches, as emphasised by Johannisson and Monsted (1997). In this 
way, at the theoretical level, the network approach is also grounded on 
sociological concepts such as the embeddedness of economic and social 
action (Granovetter, 1985; 1992; 2002; Uzzi, 1997).  
The network model comprises basically three intertwined elements in 
the overall structure of networks: (1) actors; (2) resources; and (3) activities, 
namely the ARA model, as proposed by Hakansson and Johanson (1992) 
and Hakansson and Snehota (1995). Hakansson and Johanson (1992) 
emphasise that the three elements are bound together by important forces 
such as functional interdependence, power structure, knowledge structure, 
and intertemporal dependence, making possible an integrated analysis of 
stability and development in an industry, and of the roles of actors and sets 
of actors as well.  
In order to gain an understanding of the general framework of this 
approach, a diagram of the overall structure of networks can be drawn from 
the work of Hakansson and Johanson (1992), Easton and Araujo (1992) and 
Halinen and Törnroos (1998), as shown in figure 3.1. 
Figure 3.1: A Model of Business Networks 
 
 
 
 
 
 
 
 
 
Sources: Hakansson and Johanson (1992), Easton and Araujo (1992) and 
Halinen and Törnroos (1998)  
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Easton and Araujo (1992) identify four important types of non-
economic exchange relations in networks: (1) competitor relationships, which 
may exhibit elements of cooperation; (2) complementary supply relations, 
which can require direct, formal cooperation; (3) relations between firms and 
third parties such as governmental and research institutions, which may 
facilitate access to resources such as information, finance, and other 
networks; and (4) potential relationships, which firms are either not aware of 
or may fail to take advantage of due to barriers to their development. Taking 
the network approach underpinnings, the authors argue that cooperation is a 
key ontological element in all inter-firm relationships and in particular helps to 
explain relationships such as those between market competitors. 
Cooperation is also seen as one of the mechanisms through which actors 
coordinate their activities.  
Competition and cooperation are conceptually articulated and 
regarded as dialectical processes in the network framework, in contrast to 
the traditional dichotomist character of the majority of works from economics 
and strategic -management scholars, which see competition as the driving 
force in the firm‘s external environment and as a fundamentally opposed 
element to cooperation (Lecocq and Yami, 2002). As maintained by 
Axelsson (1992), the strategic dimension is incorporated into the network 
approach by going beyond the dominant idea in the literature of strategy of a 
single focal company competing with other firms in a faceless and totally 
competitive environment. He regards the environment as a total mixture of 
the cooperative and competitive, where firms are embedded in relationships 
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and where strategic action is not limited to any focal firm. Thus the strategy 
evolves gradually in the interaction between those firms. 
According to the network model, internationalisation decisions emerge 
as patterns of behaviours influenced by various network members. Following 
the network reasoning, business networks are seen as a coordinating 
mechanism within domestic and international markets and a major 
advantage for the firms engaged (Axelsson and Easton, 1992; Easton and 
Araujo, 1992; Johanson and Mattson, 1993; Faulkner and De Rond, 2001). 
According to the network approach, business relationships with suppliers, 
customers, competitors, and other institutions are created and continuously 
developed over time; and require considerable investments, resulting in 
activities patterns, resource ties, and actor bonds (Hakansson and Snehota, 
1995); thus the importance of long-term relationships (Björkman and 
Forsgren 2000; Hadley and Wilson 2003). 
Based on the Uppsala model, Johanson and Vahlne (1990) applied a 
network perspective of gradual learning and development of market 
knowledge through networks. Also, a study by Johanson and Mattson (1993) 
proposed a typology of four internationalisation situations based on the 
degree of internationalisation of the firm and of the market (suppliers, 
customers, and competitors): (1) early starters (low-low), (2) late starters 
(low-high), (3) lonely international (high-low), and (4) international among 
others (high-high). The authors establish that the positions of a firm in a 
network and its relationships within current markets affect its success in 
entering new international markets.  
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Notwithstanding this theoretical improvement by Uppsala scholars, 
Coviello and Munro (1997) point out that the network approach goes beyond 
the stages model by viewing the internationalisation process as a 
consequence of strategic actions involving explicit linkages between the 
positions of network actors, not merely  the result of continuous development 
of current production activities.  
Reflecting a similar view, in a paper examining conceptual similarities 
and disparities between the distribution-channels, internationalisation, and 
network literatures, Ford (2002) argues that although the network approach 
is process-driven as it is in the Uppsala incremental model, it differs from the 
latter in that it does not infer internationalisation as a single-company-
oriented strategy through the outward extension of its current operations or 
as an evolution of its network of relationships where the producer has the 
power to choose the routes to the market. In contrast to the latter notion, 
Ford suggests that the network view allows new insights into 
internationalisation as an interactive process whereby market entry may 
involve complex sets of relationships between competitors, suppliers, and 
customers, in one or more foreign markets.   
Historically, studies examining internationalisation processes from a 
network perspective have mainly been concentrated on network processes, 
structure, operations and relationships of larger manufacturing firms from 
developed countries. Examples of such studies are those done by Axelsson 
and Johanson (1992); Easton and Araujo (1992); Fletcher (1996); Fletcher 
and Barrett (2001); Johnsen and Johnsen (1999); Andersson (2002); Schmid 
and Schurig (2003); Veludo et al., (2004); and Solberg and Durrieu (2006). 
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For example, a research study done by Solberg and Durrieu (2006) on a 
sample of 206 Norwegian exporters indicates that access to international 
networks contributes to shape a number of internationalisation strategies.  
Fletcher (1996) applied the network paradigm to international 
countertrade transactions, addressing the issues of relationships and 
examining not only the changes to the transactions involved but also 
changes in terms of actors, activities, resources, atmosphere and structure in 
a longitudinal study of Australian-based cases. In a case study of four New 
Zealand-based small software firms, Coviello and Munro (1997) found that 
network relationships shaped foreign market selection and mode of entry, 
both facilitating and constraining their internationalisation activities. 
Fletcher and Barrett (2001) explored the application of the concept of 
network embeddedness to internationalisation in a case study of an 
Australian large firm over a period of 40 years. By examining the 
environment in which the relationships are embedded, they postulate that 
managers who are parties to specific dyadic or triadic relationship in 
networks should take into account nonfocal relationships of multiple actors 
involved in both national and global environments. 
Following a trend towards entrepreneurial-network studies in the late 
1980s and 1990s, terminologies such as cooperative strategies, networks 
and interorganisational cooperation have evolved in studies aimed at 
exploring the role of networks and the emerging cooperative relationships of 
firms as vehicles for internationalisation (Perry, 1999). Some of these studies 
have claimed that relationships in business networks can increase the 
smaller firm‘s international competitiveness, by improving its ability to enter 
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new markets or to expand within existing ones (Johanson and Mattsson, 
1988; Kalantaridis, 1996; Weaver and Dickson, 1998; Corò, 1999). 
Moreover, some authors have also recognised that the examination of the 
internationalisation efforts of SMEs can be enriched by the network 
perspective (Coviello and Munro, 1999).  
As a result of this trend, empirical studies acknowledge that strategies 
of inter-firm linkages have an influence on the internationalisation processes 
of SMEs (Coviello and Munro, 1997; Welch et al., 1998; Coviello and 
McAuley, 1999; Rugman and D‘Cruz, 2001; Mathews, 2002; Chetty and 
Wilson, 2003; Vissak and Roolaht, 2003; Gemser et al., 2004; Loane and 
Bell, 2006). Perhaps one of the most striking findings of the associations 
between the internationalisation of SMEs and the establishment of 
collaborative relationships in business networks is provided by Coviello and 
Munro (1997). In a study of small software firms the authors found that the 
internationalisation of such firms is driven, facilitated, and inhibited by 
network relationships.   
Drawing from Ruzzier et al.‘s (2006) review of SME 
internationalisation research (for a complete summary see Table 3.1) and 
from an examination of the extant literature, a summary of selected themes 
and authors in network research is presented in Table 3.2. 
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In the context of internationalisation, there are many ways whereby 
business-networks relationships may be significant to firms:  (1) in both 
market selection and mode of entry (Loane and Bell, 2006; Bell, 1995); (2) by 
providing better, closer, and more agile relationships with the final customers 
and greater responsiveness to market uncertainty (Overby and Min, 2001); 
(3) in fine-grained information transfer and joint problem-solving 
arrangements (Solberg and Durrieu, 2006); (4) in helping competitor-based 
networks to acquire international reputation for products in foreign markets 
(Chetty and Wilson, 2003); and (5) by providing useful knowledge on 
international markets (Loane and Bell, 2006). 
Table 3.2: Themes in Network Research 
Research Themes Authors 
 
Network Importance  to Small 
Firms 
 
Hansen et al.,1994; Hara and Kanai, 1994; Kaufmann, 1995; Korhonen et al, 
1996. 
 
Network Influences on Small Firm 
Behaviour 
 
Lorenzoni and Ornati, 1988; Dubini and Aldrich, 1991; Larson, 1991; Tjosvold 
and Weicker, 1993. 
 
Network Influences in Small Firm 
Internationalisation 
 
Lindqvist, 1988; Bonaccorsi, 1992; Welch, 1992; McDougall et al. 1994; Bell, 
1995; Coviello and Munro, 1997; Johnsen and Johnsen, 1999; Chetty and Holm, 
2000; Dennis, 2000; Mathews, 2002; Bernal et al., 2002; Gemser, 2004; Loane 
and Bell, 2006. 
 
Network Influences in Larger 
Firms Internationalisation 
 
Sharma and Johanson, 1987; Johanson and Mattsson, 1988; Axelsson and 
Johanson, 1992; Easton and Araujo, 1992; Johanson and Vahlne, 1992; 
Fletcher, 1996; Johnsen and Johnsen, 1999; Fletcher and Barrett, 2001; 
Andersson, 2002; Chetty and Wilson, 2003; Schmid and Schurig, 2003. Veludo 
et al., 2004; Solberg and Durrieu (2006).  
Impact of knowledge embedded in 
long-term social relationships on 
internationalisation  
Davidsson and Honig, 2003; Hoang and Antoncic, 2003. 
 
Network relationships influences in 
other internationalisation issues 
-Foreign market selection: Anderson and Buvik, 2002; 
-Market servicing:  Welch et al., 1996; 
-Dynamics of entry:  Meyer and Skak, 2002; 
-International market development and marketing-related activities: Coviello and 
Munro, 1995; 
-Time of internationalisation: Oviatt and McDougall, 1994; 
-Propensity to export: Westhead et al., 2001; 
-Strategic choices and performance: Peng and Luo, 2000; 
-Degree of Internationalisation:  Brush et al., 2002; 
-Speed of export by information acquired: Bonaccorsi, 1992 
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If network participation can offer both opportunities and constraints for 
firms, an essential aspect for the internationalisation of firms is the extent to 
which they are capable of utilising existing or potential interorganisational 
relationships as an element of their competitive strategies (Johanson and 
Vahlne, 1992; Oviatt and McDougall, 1997; Chetty and Wilson, 2003). 
Hence, SMEs need to be embedded in a network of external connections on 
both the supply side and demand side, some of which may develop into 
strategic collaboration towards internationalisation (O´Farrell and Wood, 
1999).  
Some authors have acknowledged the contributions and limitations of 
the network approach to internationalisation. For example, Loane and Bell 
(2006) argue that one of the strengths of the approach is that it illuminates 
understanding of the internationalisation phenomenon by explaining how 
actors, resources and activities within the network shape this process. 
Among the shortcomings and neglected factors within this research stream, 
researchers point out that: (1) it concentrates on large and/or manufacturing 
firms (Vissak, 2004); (2) it does not examine the importance of decision-
maker and firm characteristics (Chetty and Holm, 2000; Vissak, 2004; Loane 
and Bell, 2006); (3) it ignores external factors driving a company towards 
internationalisation such as unsolicited orders and government policies 
(Vissak, 2004); (4) it neglects the strategic elements of the development and 
international growth of firms, due to the emphasis on relationships in 
networks, and (5) it lacks predictive power due to the difficulties in 
establishing cause and effect associations between networks and 
internationalisation (Loane and Bell, 2006). 
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The Economic Sociology View of Market Exchanges, in line with 
the network paradigm, argues that economic action is socially embedded in 
ongoing networks of relationships rather than being represented by a set of 
actions by atomised actors, as mainstream economic theory posits 
(Granovetter, 1973; Granovetter, 1992; Granovetter and Swedberg, 1992). 
Since this is the basic assumption of this study, this section aims to provide a 
brief account of the importance of economic sociology to the study of market 
exchanges.  
The contribution of sociologist Mark Granovetter is undoubtedly one of 
the strongest influences in the contemporary economic sociology field, and 
has drawn attention to the problem of undersocialised or oversocialised 
views of business relations, abstracted out of their social context, which led 
to the proposition of the key concept of embeddedness, as a middle ground 
between these two contrasting views (Granovetter, 1985). According to 
Granovetter, the actual patterns of relations between firms by which 
economic transactions are carried out, embedded in broader systems of 
social relations and macrostructural circumstances, strongly affect economic 
action and are more important to the explanation of market exchanges than 
is supposed in the markets and hierarchies approach proposed by 
Williamson (1975).  
According to Halinen and Törnroos (1998) the concept of 
embeddedness proposed by Granovetter (1973; 1985) implies that business 
firms, and the networks which they form, are both socially and historically 
constructed, and the dependence of business actors on one another, on the 
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broader contextual setting, and on the past, present, and future time has to 
be taken into account (p. 189). 
As a result of these earlier contributions, in recent years, both 
economists and sociologists have increasingly recognised that the analysis 
of business networks may improve the understanding of economic behaviour 
and outcomes, as Zuckerman (2003) emphasises. For example, a 
sociological study of Silicon Valley‘s networks by Castilla et al. (2000) 
highlights that the kind of ties which connect networks of small firms to larger 
firms, as well as the relationships among different institutions in the Valley, 
help to explain its economic success. The authors note that in Silicon Valley 
networks have special importance in the movement of labour, the evolution 
of power, and the actual production of innovation (p. 219). 
Within the economic sociology view, network connections affect such 
economic outcomes for five main reasons: (1) being a source for the flow, 
quality, and diffusion of novel information through ―the strength of weak ties‖; 
(2) being a source of reward and punishment; (3) being a source of 
entrepreneurial innovation and its diffusion by pulling together unconnected 
resources; (4) being a source of trust and common understanding through 
repeated interactions within stable situations, or, on the contrary, an inhibitor 
for flexible behaviour when changes are needed to survive in varying market 
conditions (Granovetter, 2005).  
Notwithstanding the relevance of sociological perspectives, research 
in the area of small firm internationalisation has focused mainly on the 
economic rationale of collaboration, showing a need for sociological 
explanations that take into account the particular context in which exchange 
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relationships occur (Arino, 2001). This consequently suggests that 
sociological conceptualisations can illuminate our understanding of 
behavioural aspects overlooked by the economics based literature. Thus the 
rationale provided through the combination of the network approach with 
economic sociology is an important resource for scholars interested in 
studying the role of business networks in firms‘ internationalisation 
processes.   
The Early Internationalisation Approach is a newer stream of 
research from the beginning of the 1990s which views internationalisation, 
especially in the context of SMEs, as a process of entrepreneurial behaviour. 
According to the theory developed by Oviatt and McDougall (1994; 2005), 
while many established firms may follow an incremental path of international 
development, other more dynamic and newly founded technology-oriented 
small firms are internationalising from inception. In this sense, perhaps no 
other stream of research has challenged so radically what the stages models 
have suggested.   
Oviatt and McDougall (1994) conceptualise that, based on the 
assumption of resource constraints of small entrepreneurial firms, four basic 
elements are essential to successful new-venture internationalisation: (1) 
internalisation of a minimal proportion of assets, (2) adoption of less costly 
governance mechanisms such as network structures; (3) possession or 
production of private knowledge; (4) sustainability through one or more 
means of protection: imperfect imitability, licensing, networks, and direct 
means, such as patents.  
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Since the earlier work by Oviatt and McDougall, several studies in this 
new stream of academic inquiry have proliferated using a variety of terms 
such as international new ventures (INVs), born-globals, global start-ups, 
and so on (Bell, 1995; Coviello and Munro, 1995; McDougall and Oviatt, 
1996; Madsen and Servais, 1997; Jones, 1999; Knight and Cavusgil, 2004; 
Crick and Spence, 2005). Explaining the emergence of the growing 
phenomenon of early internationalisation in a review of literature in this field, 
Rialp et al. (2005) identify four driving forces that enable SMEs to compete 
globally: (1) new market conditions, in particular the increased importance of 
niche markets for SMEs, (2) technological developments in the areas of 
production, communication and transportation, (3) the increased importance 
of global networks and alliances, and (4) more sophisticated capabilities of 
people, in particular those of the founders/entrepreneurs. Several factors 
determining the international expansion of early international firms have been 
identified by authors within this field. Rialp et al. (2005) identified ten factors 
occurring in the internal or external environment of the firm that appear to 
stimulate the early internationalisation phenomenon (see Table 3.1).   
Nevertheless, the review of this emergent school of 
internationalisation reveals certain gaps. First, the relationship between early 
internationalisation and long-term performance has not been yet established. 
Second, examining the empirical literature in this area it is not clear whether 
the early internationalisation phenomenon is restricted to high-tech 
industries, in which most of the research has been done, or whether it can be 
extended to more traditional industries.  
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3.4 Determinants of Internationalisation 
 By synthesising the findings of the existing literature, as detailed in the 
previous section, the focus of this section is to examine the key determinants 
of internationalisation by addressing the shortcomings and neglected factors 
within the network approach that several authors have pointed out (Chetty 
and Holm, 2000; Vissak, 2004; Loane and Bell, 2006). Also, the literature 
suggests that a combination of issues affect the internationalisation of firms 
and should not be viewed in isolation (Crick and Jones, 2000; Bell et al., 
2004; Crick and Spence, 2005; Spence and Crick, 2006). Hence, contextual, 
organisational, network, and entrepreneurial determinants are integrated into 
a theoretical framework that synthesizes key variables from distinct 
approaches which lead to a set of hypotheses to be empirically tested in this 
study, as can be seen in Figure 3.2, offering a novel perspective for 
analysing and explaining the internationalisation of firms. The determinants 
can be classified into external and internal. External determinants refer to 
external environment factors that shape the context in which firms operate. 
Internal determinants refer to the firm´s internal environment, both at the firm 
and entrepreneur-level. While the reviewed literature is focused largely on 
SMEs, the researcher takes a more specific view in this study by applying 
the theoretical framework particularly to software firms – the majority of them 
of micro and small size (see Chapter 2) – from an emerging economy 
country, Brazil. 
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Figure 3.2: Integrative Theoretical Framework of the Study 
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3.4.1 Dimensions of the Framework and Hypotheses 
Contextual Dimension-related Factors       
 Several contributions within the export development and 
internationalisation literatures indicate that contextual conditions affect the   
extent, speed, and scope of firm internationalisation (Leonidou and 
Katsikeas, 1996; Zou and Stan, 1998; Crick, 2004; Jones and Coviello, 2005;  
Zhu et al., 2006; Aspelund  et al., 2007; Zuchella et al., 2007; Cheng and Yu,  
2008). Yet, despite the acknowledged importance of external factors, 
Aspelund et al. (2007) argue that they are largely neglected by stages 
models and entrepreneurial research. For this reason, this study considers 
the influence of macro and micro contextual-related factors on the 
internationalisation of Brazilian software firms.  
 Also, industry-clustering approaches should not be neglected in 
regard to the role of location in business networks as they are spatially 
embedded in different types of international, national, regional and local 
networks (Halinen and Törnroos, 1998). The literature review indicated three 
factors that provide further insight into contextual conditions which might 
impact the internationalisation of firms, referring to the institutional 
connectedness of a firm; the geographic concentration of firms; and the 
external constraints for international operations. These are discussed in the 
subsequent parts of this section.  
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Institutional Connectedness  
 Drawing on the contributions of economic sociology, the network 
approach incorporates the concept of embeddedness, proposed by authors 
such as Granovetter (1992) and Halinen and Törnroos (1998), essential to 
understanding the contextual dimension and to examining the broader 
environment in which firms operate. This concept not only encompasses the 
multiplicity of wider networks in the environment of the firm, and the temporal 
and spatial character of its relationships and networks. It also helps to draw 
attention to the socially constructed nature of entrepreneurial activities in 
business networks.  
 One of the key common assumptions in the varied industry-
clustering theoretical strands is that actors are embedded in an institutional 
context, accounting for spatial and historical contexts (Markand and Truffer, 
2008). Such interconnected relationships in which firms are embedded entail 
direct relations between a focal firm and its suppliers, customers, expert 
organisations, research institutions, service providers, industry partners, and 
governmental institutions, among other actors, that can be located either in 
domestic or international markets. Following this line of thinking, business- 
networks research has begun to introduce the concept of embeddedness for 
describing and explaining network dynamics and evolution (Halinen and 
Törnroos, 1998; Fletcher and Barrett, 2001).  
 Halinen and Törnroos (1998) explain the network dynamics, and the 
nature of the broader network environment in which firms are embedded, at 
three levels: (1) the embeddedness of focal actors in a network; (2) the 
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dyadic-network embeddedness of relationships between two actors in a 
network; (3) the micronet-macronet embeddedness of a specific network 
embedded in a broader network of national and/or institutional actors, which 
exert an influence on the network and its activities. These three distinct 
embeddedness levels allow the consideration of micro and macro 
dimensions as well as their linkages.  
 Fletcher and Barrett (2001) argue that, in order to understand how 
international business networks evolve and function, it is necessary to 
understand how the political, social, technological, infrastructural, market, 
regional, and institutional networks operate. They point out that a range of 
factors from the wider context, in which actors are embedded, impact both 
the network and the access that actors have to resources. As a result, the 
nature and quality of the connections and co-ordination mechanisms 
between business actors and other institutional actors, such as technical, 
research and regulating institutions, may have a critical influence in creating 
an enabling institutional framework for fostering the internationalisation 
processes of firms. Furthermore, the significance of institutional linkages is 
shown in an empirical study of institutional and organisational factors in 
outward FDI relationships of Chinese firms by Yiu et al. (2007). The authors 
report that institutional networks play an even more significant role than 
business networks for firms in emerging economies venturing internationally. 
Hence, based on the literature review, hypothesis 1 is developed:  
Hypothesis 1: The institutional connectedness of a firm is positively 
associated with the likelihood of its internationalisation. 
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Geographic Concentration of Firms 
  Many of the industry-clustering related schools of thought have their 
roots in the Italian districts phenomenon, which has led to the proliferation of 
a range of studies in different countries, drawing on the unique cooperative 
behaviour of networked firms and its interrelation with a special form of 
spatial organisation, commonly known as industrial districts, as a source of 
competitive advantage (Sengenberger and Pyke, 1992; Porter, 1998; 
Schmitz, 1999; Reddy, 2000; Pietrobelli, 2002).  
 It was however Marshall (1890), as Fioretti notes (2008), who first 
coined the term industrial district for his account of Sheffield‘s cutlery industry 
in which a distinctive culture of doing business emerged through the 
combination of competition and collaboration among geographically 
concentrated small firms.  
 The emergence of the industry-cluster phenomenon in several 
countries such as Italy, France and the US, therefore, has helped to put 
forward theoretical arguments that geographically concentrated firms in 
clusters may overcome major constraints to competing in global markets 
(Altenburg and Meyer-Stamer, 1999; Mittelstaedt et al., 2006). Because of 
their focus on geographical or territorial determinants, clustering approaches 
are a relevant complement to internationalisation research predominantly 
focused on network-specific, firm-specific or individual entrepreneur-related 
variables, and hence need to be taken into account in the empirical analysis 
of firm internationalisation. Also, researchers of the early internationalisation 
phenomenon have begun to recognise that local networking among small 
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firms, territorial advantages, and location-specific factors are relevant drivers 
of internationalisation for small firms (Zucchella et al., 2007).  
 For the reasons stated above, the influence of location in business 
networks needs to be accounted for within this study. Therefore, the 
commonalities of different strands of industry-clustering approaches are 
explored in order to arrive at key conceptualisations applied to this research. 
Many authors such as Bertini (1998), Rabellotti and Schmitz (1999), Schmitz 
(1999), and Pietrobelli and Rabellotti (2006) recognise common ideal-typical 
features of industrial districts such as predominance of small and medium-
sized firms (SMEs); geographical proximity of SMEs; sectoral specialisation; 
close inter-firm collaboration; collective efficiency; active self-help 
organisations; and supportive regional and municipal government.  
 These model features, however, need to be empirically examined, as 
suggested by evidence coming from investigations such as Rabellotti and 
Schmitz‘s (1999) embracing Mexican, Italian and Brazilian footwear industrial 
districts. Their findings suggest that the notion of collective efficiency, for 
example, does not mean that firms located in internationally competitive 
industrial districts have a similar performance or present a high degree of 
homogeneity. According to the study, they vary in size, performance and 
strategies, and in the growth they achieve individually, although their 
competitiveness and growth can only be understood by reference to the 
collective dimension of the system. 
 As a result of the commonly held belief that firms‘ competitiveness 
can be boosted by collective efficiencies achieved through geographical 
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clustering, which the extensive literature in this field has helped to 
disseminate, cluster-development policies have proliferated in Latin 
American countries without taking a comprehensive approach that accounts 
for both the development of local competitive factors, and networks and 
linkages factors, as highlighted by Pietrobelli and Rabellotti (2006). The 
authors also assert that the literature on clusters often concentrates on local 
sources of competitiveness, neglecting the increasing importance of 
international linkages and the need for firm-level efforts for innovating and 
entering new markets.   
 Moreover, drawing attention to some of the shortcomings of the 
traditional view on districts, a study by Boschma and Ter Wal (2005) argue 
that the role of geographical proximity has been overemphasised, 
overlooking differences of competencies between local firms in districts and 
non-local relationships. The authors stress that ―it is essential to disentangle 
analytically the impacts of the firm, the network and the place on the 
performance of firms in a cluster‖ (p. 20). Considering the specific effects of 
geographical concentration of firms in a territorial area and the likelihood of 
collaborative arrangements for access to international markets in business 
networks between them, the following hypothesis is formulated:  
Hypothesis 2: The geographical concentration of firms is 
positively associated with the likelihood of the 
internationalisation of a firm. 
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External Constraints for International Operations 
 Because of the challenges involved in international operations, the 
recognised scarcity of internal resources, and the odds of an SME‘s failure,  
the perceptions of SMEs‘ managers on external constraints to operations in 
international markets may be heightened. Hence entrepreneurs‘ perceptions 
of the risks and constraints associated with internationalisation shape their 
strategic decisions (George et al., 2005). Furthermore, some researchers 
argue that the managers‘ perception of obstacles to exporting might be 
associated with long-term continuance in exporting (Da Silva and Da Rocha, 
2001) and that small, entrepreneurial firms, when engaging in the global 
economy, are more dependent on their environment than their larger 
counterparts (Mittelstaedt et al., 2006). 
 It is the export literature that offers a broader range of empirical 
evidence for external factors as significant determinants of a firm‘s 
international performance. For this reason the choice of external 
environmental factors to be tested in this study as important determinants of 
internationalisation was guided primarily by exporting studies. With a policy-
oriented focus, many studies have identified the perceptions of external 
problems and barriers by actual or potential exporters as determinants of a 
firm‘s internationalisation (Barrett and Wilkinson, 1985; Cavusgil and Naor, 
1987; Cavusgil and Zou, 1994; Baldauf et al., 2000). These factors affect 
organisations in general and shape the context in which domestic SMEs 
operate.     
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 Examining the literature, external determinants of firms‘ international 
performance can be classified into two groups. First are the constraints 
perceived in the domestic market, such as access to external sources of 
financing, complex documentation requirements, unfavourable state of the 
domestic economy, lack of government export assistance or national export 
policy, and lack of access to overseas market information (Katsikeas, 1994; 
Leonidou and Katsikeas, 1996; Zou and Stan, 1998; Da Silva and Da Rocha, 
2001). The second group comprises foreign-market characteristics which are 
perceived as barriers by firms wishing to operate in international markets, 
such as a foreign market‘s general business environment, tariff/non-tariff 
barriers, cultural differences, intense competition in international markets, 
and geographical distances (Kwon and Knopa, 1993; Zou and Stan, 1998; 
Baldauf et al., 2000; Da Silva and Da Rocha, 2001; Whitelock and Jobber, 
2004). This leads to the following hypothesis to be tested: 
  Hypothesis 3: The perceived external constraints for 
international operations by a firm are negatively associated with 
the likelihood of its internationalisation. 
Network Dimension-related Factors    
As network-related variables are key explanatory factors in this study, 
it is necessary to define and clarify major concepts. One of the big difficulties 
in employing network research is that there are multiple meanings attached 
to the network concept (McLoughlin and Horan, 2002). In this study, starting 
with the definition of a business network itself, the focus of attention is on 
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―ego-networks‖ (Borgatti and Foster, 2003), that is, networks from the 
perspective of the single firm, as an economic actor, not as a whole entity.  
According to Borgatti and Foster (2003) ego-network studies blend a 
network-theoretic perspective with conventional individual-oriented methods 
of collecting and processing data (p.992). A business network is therefore 
conceptualised and investigated in this thesis from a single firm‘s point of 
view. As such, drawing from Cook and Emerson‘s (1978), Axelsson‘s (1992), 
and Borgatti and Foster‘s (2003) notion that networks are sets of two or more 
connected exchange relationships connected by a set of ties,  this study 
employs the following definition:  
 
“A Business network means an intentionally created and 
organised collaboration between two or more actors (firms or 
institutions) which goes beyond a specific task, with the 
purpose of achieving a common objective.” 
 
Using existing network studies, five salient elements of business 
networks are identified and considered, with the aim of understanding key 
determinants of successful business networks: collaboration relationships; 
collaboration with foreign partners; critical success factors in business 
networks; interdependence between network partners; and governance 
mechanisms. The network literature suggests these factors may influence 
network collaboration leading to a firm‘s internationalisation, and thus each 
will be examined in the remainder of this section.  
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Participation in Business Networks 
The network approach offers a special contribution when studying the 
phenomenon of collaboration because of the ontological convergence of the 
latter with the network theory. The strategic view of networks argues that 
collaboration can take the form of collective strategies between competitors 
(Fombrun and Astley, 1983) and that these relationships can create and 
sustain competitive advantage (Cunningham and Culligan, 2002). Beginning 
from a strategic management perspective in comparison with the network 
perspective, Gadde et al. (2003) take a relational view of strategy, 
acknowledging the significance of interdependent business relationships as 
strategic resources and as part of an interactive and evolving strategy 
process.  
Axelsson (1992) recognises the concept of collective strategy as 
involving collaboration or joint action by organisations in business networks 
on matters of strategic importance. Expanding this notion, Child and 
Faulkner (1998) argue that cooperative strategies, in the form of strategic 
alliances between competitors, amount to a further domain of policy options 
and represent a direct response to major strategic challenges or 
opportunities which firms face.  
Several researchers acknowledge collaborative relationships through 
networks as having an important effect on the internationalisation of firms 
(Bell, 1995; Oviatt and McDougall, 1995; Coviello and Munro, 1997; Crick 
and Jones, 2000; Ellis, 2000; Chetty and Campbell-Hunt, 2003).  Others 
emphasise that overlapping network processes may give rise to conflicts and 
contradictions between a firm‘s individual and collective actions, causing 
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actors to change direction in the internationalisation process (Andersson, 
2002). Furthermore, Bernal et al.‘s (2002) empirical study shows that 
collaborative advantages between networked small and medium-sized freight 
forwarders enable them to operate in international markets. Also, a study by 
the European Network for SME Research (ENSR) (2003) indicates that 
foreign partnerships, including having collaborative relationships with foreign 
SMEs, represent viable ways to strengthen international strategies of SMEs. 
Considering the collaborative business networks‘ effects on 
internationalisation, the related hypotheses are as follows: 
 
Hypothesis 4: The participation of a firm in business networks is 
positively associated with the likelihood of its internationalisation. 
 
Hypothesis 5: The collaboration of a firm with foreign partners is 
positively associated with the likelihood of its internationalisation. 
 
Critical Success Factors in Business Networks  
Oliver (1990), in a review of the literature on interorganisational 
relationships, stresses the importance of understanding the conditions under 
which relationship formation may happen and evolve. Also, Solberg and 
Durrieu (2006) point out that a number of internationalisation strategies of the 
firm are affected by certain features of business networks, so that the 
characteristics of these networks should be explored further. Nevertheless, 
even though network connections have usually been studied as antecedents 
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of internationalisation, few studies have explored the behavioural dimensions 
of network relationships in a more comprehensive manner, investigating the 
effects they might have on the likelihood of a firm‘s internationalisation.  
Several authors (Axelsson and Easton, 1992; Granovetter, 1992; 
Blankenburg, 1995; Möller and Halinen, 1999; Johnsen and Johnsen, 1999) 
point out that the following factors are play an important role in networks, as 
bases for collaboration: 1) trust; 2) mutuality; 3) position of actors; 4) 
complementarities; 5) common and conflicting interests; 6) level of 
communication; 7) perception of equally shared benefits; 8) strategic-cultural 
understanding; 9) characteristics and degree of competence of the company 
with which one collaborates; 10) relationship capability management; 11) 
strength of bonds; 12) information sharing; 13) the degree of dependence – 
which brings with it the issue of power and control.  
Amongst these factors that facilitate relationships in business 
networks, trust is believed to form one of the fundamental enablers of 
sustaining relationships, lowering transaction costs, increasing knowledge 
sharing and encouraging partners to dedicate assets on behalf of others, and 
reducing the risks of opportunism (Nakamura et al., 1997; Dyer, 2000; Helfert 
et al., 2002; Sherer, 2003; Spekman and Carraway, 2006) – albeit that 
Spekman and Carraway (2006, p.18) warn us that although it may be ―the 
glue that holds collaborative relationships together‖, trust is fragile and 
subject to numerous stresses and tensions. Commitment, as an attitudinal 
component signifying an intention by the parties to develop and sustain a 
long-term relationship, is also an integral feature of successful relationships 
(Spekman et al., 1997; Dennis, 2000; Helfert et al., 2002; Sherer, 2003).  
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In an empirical study of critical factors that lead to the success of 
SMEs‘ business networks, Sherer (2003) indicates capabilities that network 
participants bring to the network as an important factor in ‗hard‘ networks, 
classified as those which included either joint production or joint marketing. 
Therefore, each of these factors in isolation, or a combination of them, may 
impact on firms to promote or inhibit strategic collaboration between firms 
that fosters internationalisation. This leads to the following hypotheses:  
 
Hypothesis 6a: Trust in partners in the business networks it 
belongs to is positively associated with the likelihood of the 
internationalisation of a firm. 
 
Hypothesis 6b: Commitment of partners in the business 
networks it belongs to is positively associated with the likelihood 
of the internationalisation of a firm. 
 
Hypothesis 6c: Capabilities of partners in the business networks 
it belongs to are positively associated with the likelihood of the 
internationalisation of a firm.  
 
Interdependence between Partners 
As Hertz (1992) points out, networks are not concerned simply with 
interdependence in a relationship between two actors, but also with other 
interdependent relationships connected to these actors. From this idea, 
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networks can have clusters of particularly interdependent firms. Thus, the 
degree of interdependence varies in networks. The relationships these firms 
have will themselves create new possibilities, which may in turn generate 
new forms of relationships. Therefore, interdependence is at the same time a 
source and a result of heterogeneity in networks (Easton, 1992). 
Furthermore, some researchers argue that interdependence, reflecting the 
extent to which a firm needs to maintain a relationship with a partner in order 
to achieve its goals, is a central construct to understanding exchange 
relationships (Smith and Barclay, 1999).  
Analysing the main interdependency forms and co-ordination 
mechanisms operating in network structures, Nassimbeni (1998) point to the 
association between network structures, co-ordination mechanisms and four 
kinds of interdependencies: (1) interdependency in work flow through 
complementary production activities (direct supervision in supply networks); 
(2) interdependencies in processes of the work flow (process standardisation 
in regional industrial systems); (3) interdependencies of scale (input/output 
standardisation in production spinnerets; and skills standardisation in 
agreements and joint-ventures); and (4) interdependencies in embedded 
social relationships (mutual adjustments through informal communication 
processes, present in all network structures).    
Interdependencies of Resources within Business Networks 
Resources are key elements of business networks, according to the 
model developed by Hakansson and Johanson (1992). While acknowledging 
the importance of individual resources and capabilities for the 
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competitiveness of SMEs, the view that resources can also be leveraged 
from network relationships and activities offers a complementary theoretical 
explanation as to why and how smaller firms can secure a competitive 
position within either domestic or international markets. This assumption was 
empirically examined by McEvily and Zaheer (1999) in a study that shows 
that one important source of variation in the acquisition of a firm‘s 
competitive capabilities is its network embeddedness. Other empirical 
evidence comes from a study done by Bengtsson and Kock (2000) who 
observe that the driving force behind cooperative activities established 
between competitors within business networks is the heterogeneity of 
resources, as each competitor holds unique resources that sometimes give a 
competitive advantage and sometimes are best utilised in combination with 
other competitors‘ resources.   
There are various forms of competitive advantages associated with 
network participation such as market power, lower transaction costs, shared 
risks, the generation of trust and commitment, facilitated exchange of 
experiences and knowledge between member companies, product-specific 
knowledge, increased scale to compete in larger markets through combined 
operations, as well as the ability to pool resources and competencies, as 
many researchers have recognised. (Barney 1991; Dennis, 2000; Gulati et 
al., 2000). 
Business networks are therefore important sources of acquiring ideas, 
influences, information (Granovetter, 1973) and, also, foreign market 
knowledge (Eriksson and Chetty, 2003). A study on the internationalisation of 
New Zealand SMEs by Chetty and Wilson (2003) draws attention to financial, 
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physical, human, organisational, technical, and reputation resources that can 
be accessed through network relationships. The authors suggest that 
different internationalisation strategies and different types of networks will 
lead to different resource combinations by internationalising firms.   
Amongst the various resources that can be pooled through business 
networks, both network and relational strategy researchers highlight foreign 
market knowledge as the most critical resource derived from network 
development for internationalising firms (Gulati, 1998; Chetty and Campbell-
Hunt, 2003; Agndal and Chetty, 2007). Moreover, some authors recognise 
that the acquisition of foreign market knowledge through collaborative 
relationships in networks enables a firm to identify what type of foreign 
market knowledge it lacks, influencing the identification of market 
opportunities as well as the direction that an internationalising SME takes 
(Chetty and Campbell-Hunt, 2003; Eriksson and Chetty, 2003; Agndal and 
Chetty, 2007).  
Furthermore, Gulati (1998) asserts that informational advantages 
through existing networks can also enable the formation of new alliances by 
three means: having access to information about potential partners; having 
informational benefits about potential partners at the right time; and receiving 
referrals from other network partners in alliance formation.  
Finally, the acquisition of a strategic resource such as foreign market 
knowledge, including market standards, market intelligence, marketing 
opportunities, and innovative technologies, can be enhanced through 
collaboration with foreign partners, as a number of studies suggest (Wright et 
al., 2002; Knight and Cavusgil; 2004; Zhu et al., 2006).   
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Overby and Min (2001) state that firms operating in a market through 
co-ordination and interdependence built on relationships are dependent on 
the resources of each other through which gains are often made. Thus, it can 
be concluded that managing the interdependencies of resources is an 
important element in a network-oriented internationalisation strategy.  Taken 
together, these aspects suggest the following hypothesis:  
 
Hypothesis 7: Interdependence between partners in the business 
networks it belongs to is positively associated with the likelihood 
of the internationalisation of a firm. 
 
Governance Mechanisms 
According to Jones et al. (1997), governance mechanisms can 
facilitate and provide the conditions for relational exchanges through 
networks. The authors maintain that these mechanisms resolve fundamental 
problems of organising, adapting, coordinating, and safeguarding 
exchanges. Moreover, social mechanisms of network governance, such as 
restricted access to exchanges in the network, a system of widely shared 
assumptions, beliefs, and behaviours among independent firms, collective 
sanctions, and reputation, provide the basis for these exchanges to happen. 
They also maintain that network governance mechanisms can be 
characterised as ―implicit and open-ended contracts‖ and may help to reduce 
transaction costs, gaining comparative advantages over markets and 
hierarchies.    
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In complement to the ideas offered by the network approach, 
governance mechanisms in collaborative relationships through networks can 
be better understood if the resource-based view (RBV) of the firm and the 
resource dependency theory (RDT) are combined. While the RBV provides  
support for the view that valuable resources can be made available outside 
the firm (McEvily and Zaheer, 1999), the latter offers a specific contribution to 
the understanding of governance mechanisms in networks.  
The resource dependency theory developed by Pfeffer and Salancik 
(1978), starting from the notion that no organisation is completely self-
contained, introduces the notion of power relations based on the exchange of 
needed resources. They propose that the relative magnitude of the 
exchange, measured by the proportion of total inputs or the proportion of 
total outputs accounted for by the exchange, and the criticality of the 
resource, defined as the ability of a firm to continue functioning in the 
absence of the resource or in the absence of the market for the output, affect 
the dependence of one organisation on another.  
Jones et al. (1997) assert that governance mechanisms are critical to 
networks functioning effectively. They state that unlike dyadic relationships, 
which are managed by the organisations themselves, and unlike 
serendipitous networks, which have no formal governance structures at all, 
the activities of goal-directed networks must generally be managed and 
governed if they are to be effective.  
Also, in a review of interorganisational networks, Provan et al. (2007) 
assert that network governance has not been examined explicitly in many of 
the network-level empirical studies. Neither can empirical evidence be found 
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of the significance of governance mechanisms for predicting a firm‘s 
internationalisation. This leads to the following hypothesis to be tested:  
 
Hypothesis 8: The existence of governance mechanisms in the 
business networks it belongs to is positively associated with the 
likelihood of the internationalisation of a firm. 
 
Organisational Dimension-related Factors  
Factors around organisational characteristics and capabilities have 
been investigated as possible causes of internationalisation of firms 
(Fletcher, 2001).  In this section the author explores the association between 
variables related to organisational characteristics which have attracted the 
attention of past research and are incorporated in the proposed framework of 
this study, and the internationalisation of firms. 
It is believed that the network approach to internationalisation, the 
main theoretical underpinning of this study, can be enhanced by the 
consideration of firm-specific elements for two main reasons. First, firms, as 
business actors, are the agents of network relationships, and therefore need 
to be viewed as whole and complete entities, albeit embedded in the network 
and environment contexts (Axelsson, 1992). Second, the firm‘s resource-
profile concept explored by Chetty and Wilson (2003), in which each firm has 
a unique profile, encompassing its history, culture, structure, resources, 
investments and capabilities, facilitates the understanding of how issues 
related to the organisational dimension are reflected at the network 
dimension.   
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As such, to capitalise on its participation in business networks, a firm 
must bring certain competences and resources in order to cope with the 
ambiguities and complexities of a continuous process of exchanges. Chetty 
and Wilson (2003) further argue that the ability of a firm to leverage 
externally-generated resources may be an important explanatory factor for a 
firm‘s international engagement.  
Following this reasoning, it can be argued that organisational factors 
have an impact on exchange relationships. Hence, we may consider that one 
of the necessary conditions for effective collaboration among business actors 
is the convergence or compatibility of factors related to the organisational 
dimension.  
Finally, studies on the early internationalisation of entrepreneurial 
firms suggest that organisational capabilities play an important role in this 
process (McDougal et al., 1994; Zahra et al., 2000). Thus, firm-specific 
characteristics and organisational-related factors that are likely to exert an 
influence on an SME‘s internationalisation will be discussed in the remainder 
of this section. The organisational dimension factors discussed in the 
following parts of this section comprise five variables: size of a firm; 
networking competences; technological capabilities; international 
entrepreneurial orientation; and international experiential knowledge.  
Size of Firm 
 Many studies on internationalisation have addressed firm size as an 
explanatory factor for the limited abilities of SMEs to compete internationally. 
Although some studies maintain that size only limits the number of foreign 
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markets served and thus should not be perceived by managers as a barrier 
to international performance (Calof, 1993), many other studies in the 
international business literature point out that, because of resource 
constraints, small firms are unlikely to internationalise because of the effects 
of firm size, age, and lack of experience (Buckley, 1993; Jones, 1999; 
Baldauf et al.; 2000).   
According to Calof (1994), there are three possible theoretical 
explanations regarding the impact of size on a firm‘s export behaviour: (1) 
smaller firms are at a resource disadvantage when compared to larger firms; 
(2) smaller firms may be more risk averse because of lack of information; 
and (3) smaller firms usually undertake growth within the domestic market 
first. Using this logic, the present study considers the impact that the size of 
a firm might have on the extent of internationalisation of firms. This leads to 
the following hypothesis: 
 
Hypothesis 9: The size of a firm is positively associated with the 
likelihood of its internationalisation. 
Resources, Competences and Strategic Capabilities  
The resource-based view (RBV) draws from the strategic 
management literature and offers important contributions to understanding 
the key role that a firm‘s capabilities and resources have as distinctive, 
valuable, inimitable assets for competition and survival. The notions that 
firms are heterogeneous in their resource profiles and that resources are not 
perfectly mobile across firms form the underlying assumptions of the RBV of 
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the firm (Barney, 1991; Quintana-Garcia and Benavides-Velasco, 2004). 
Beginning conceptually from the RBV perspective, some authors recognise 
that knowledge-based internal capabilities are the most important resources 
that drive organisational performance for firms operating internationally 
(Knight and Cavusgil; 2004). Building on the notion of relationships as 
sources of capabilities, research done by Schmid and Schurig (2003) has 
also shown that relationships with external network partners, especially 
external market customers, can enhance the development of a firm‘s critical 
capabilities. 
According to Teece et al. (1997), in regard to scarce resources, skill 
acquisition, learning, and accumulation of organisational and intangible 
assets, the RBV approach suggests the consideration of managerial 
strategies for developing new capabilities. As such, the authors highlight the 
key role of strategic management in adapting, integrating, and renewing 
organisational skills, knowledge, resources and functional competences to 
respond to shifts in the business environment. For Teece et al. (1997), to be 
strategic, competences and capabilities which are embedded within 
managerial and organisational processes must be honed to a user need, 
unique, and difficult to replicate. Following this notion, internationalisation 
studies are used to identify key strategic competences and capabilities that 
can enhance the resource profile of a networked, internationalising firm, as 
outlined and discussed next.  
 
 
 
 125 
 
Networking Competences 
Given the impact that network relationships may have on a variety of 
performance outcomes, in particular on the internationalisation of firms, as 
discussed earlier in this chapter, the ability of a firm to manage its network 
relationships becomes a key competence. Johanson and Vahlne (2003) 
point out that from a business-network perspective, the main barriers to 
international expansion are associated with relationship establishment and 
development. Thus the networking capabilities of a firm might have an 
important role in channelling relationships with partners.  
Ritter (1999), however, is the scholar who postulates the concept of 
network competence as a firm-specific determinant for handling, using, and 
exploiting interconnected relationships in networks effectively. By assessing 
a firm‘s degree of network management qualifications and execution of 
management tasks, Ritter (1999) and Ritter and Gemünden (2003) have 
empirically shown that networking is integrated into the company and cannot 
be isolated out of this organisational context.  
Notwithstanding the importance of networking relationships for a firm‘s 
internationalisation, the extant internationalisation research in its varied 
traditions has failed to incorporate networking as a capability in the 
internationalisation processes of small entrepreneurial firms (Mort and 
Weerawardena, 2006). If the development of relationships through business 
networks has effects on a firm‘s international performance this leads to the 
conclusion that a firm‘s competence to initiate, develop, monitor, and sustain 
its relationships with various external partners is crucial and will determine 
how successful these relationships may be in the achievement of common 
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goals of network partners. Considering these aspects, the following 
hypothesis is put forward: 
 
Hypothesis 10: The networking competences of a firm are 
positively associated with the likelihood of its internationalisation. 
 
Technological Capabilities 
Given the fact that international competition is increasingly 
technology-based, the role of technological capabilities as major 
determinants of SMEs‘ export performance has been emphasised (Kohn, 
1997; Lefebvre et al., 1999; Yang et al., 2004). However, as distinct from 
multinational companies that possess patented, sophisticated technologies 
which enable them to better exploit these technological capabilities in their 
international operations, small firms from newly industrialised economies, 
generally less technologically advanced, are unable to enjoy firm-specific 
advantages such as the benefits of market-for-technology host government 
policies when they invest abroad (Shi, 2001). Shi (2001) argues that the 
different kinds of technological capabilities possessed by small and large 
transnational corporations (TNCs) lead to different FDI strategies.  Moreover, 
Aspelund et al. (2007, p. 1439) indicate that entrepreneurial firms possessing 
new advanced technology can leverage their competitive advantages in 
international markets. Thus, the following hypothesis is formulated: 
Hypothesis 11: The technological capabilities of a firm are 
positively associated with the likelihood of its internationalisation. 
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International Entrepreneurial Orientation  
The intersection between internationalisation and entrepreneurship 
processes has given rise to international entrepreneurship theories, drawn 
from the seminal work of Oviatt and McDougall (1994) on international new 
ventures (INVs). These theories have been developed based on the key 
assumption that new ventures do not necessarily need to own their 
resources in order to internationalise their operations (Zahra, 2005).  
Although age of firm at internationalisation is a distinguishing feature 
in the international entrepreneurship research stream, Zahra (2005) suggests 
that how firms compete when they enter the global market is nonetheless the 
most decisive factor, irrespective of the age or size of a firm at international 
entry. This then indicates the need to consider firms‘ entrepreneurial 
characteristics, which follows next, when discussing firms‘ 
internationalisation.  
In a study of entrepreneurial characteristics of French SMEs, 
Messeghem (2003) indicates that there are three common elements which 
characterise the entrepreneurial behaviour of firms: innovation, 
proactiveness, and risk-taking. Stevenson and Jarillo‘s (1990) notion of 
entrepreneurial management, seen as opportunity-based firm behaviour 
without regard to the resources a firm currently owns or controls, helps to 
understand why relatively resource-constrained SMEs, which lack a 
substantial asset base or market power, adopt flexible growth-oriented 
strategies such as entering new foreign markets or developing international 
operations.  
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Developing and testing a measurement instrument which taps distinct 
factors that represent important dimensions of Stevenson and Jarillo‘s 
conceptualisation, Brown et al. (2001) were able to operationalise and 
identify six dimensions of entrepreneurial management: (1) strategic 
orientation; (2) resource orientation; (3) management structure; (4) reward 
philosophy; (5) growth orientation; and (6) entrepreneurial culture.  
An empirical study by Knight (2001) highlights the significance of 
having an international entrepreneurial orientation as an important driver of 
the international performance of SMEs. Also, Knight‘s findings stress that 
internationalisation preparation, entailing the conduct of market research, the 
commitment of resources to international operations, and the adaptation of 
products to suit foreign market requirements, appears to be an important 
strategic antecedent in the international performance of SMEs. The author 
asserts: 
 
 “An entrepreneurial posture enables managers to be more 
responsive to changes in their external environment by encouraging 
strategic competence and the development or adaptation of products 
and services better suited to (foreign) buyer needs” (p. 167).  
 
Therefore, starting from an entrepreneurship perspective, researchers 
on international entrepreneurship have suggested the need to consider firms‘ 
entrepreneurial characteristics when discussing internationalisation (George 
et al., 2005; Zahra, 2005). The following is thus hypothesised: 
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Hypothesis 12: The international entrepreneurial orientation of a 
firm is positively associated with the likelihood of its 
internationalisation. 
International Experiential Knowledge  
Among two conceptualised types of knowledge – objective, acquired 
through standardised methods of collecting and transmitting information; and 
experiential – the Upsalla internationalisation model posits experiential 
knowledge of foreign markets as a prominent factor in a firm‘s 
internationalisation process, as Eriksson et al. (1997) emphasise.  According 
to this view, by operating in the international market, experiential knowledge 
of the market, clients, commercial laws and norms, problems, and 
opportunities abroad are acquired (Johanson and Vahlne, 1977). 
Furthermore, Eriksson et al. (1997, p. 353) argue that ―in internationalising, a 
firm must develop structures and routines that are compatible with its internal 
resources and competence, and that can guide the search for experiential 
knowledge about foreign markets and institutions.‖ 
Looking at market knowledge, Johanson and Vahlne (1977) maintain 
that experiential knowledge is crucial in the marketing of complex and 
software-intensive products, as is the case under investigation in this 
research. Although experiential knowledge may be costly as a time-
consuming and higher resource-commitment process, it is however a source 
of competitive advantage and its lack can be problematic for an 
internationalising firm (Eriksson et al., 1997). Thus, the following hypothesis 
is formulated: 
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Hypothesis 13: The lack of international experiential knowledge 
of a firm is negatively associated with the likelihood of its 
internationalisation.  
 
Entrepreneur Dimension-related Factors 
Collinson and Houlden (2005, p. 416) point out that the importance 
given to personal characteristics of small-firm entrepreneurs, as decision-
makers in SMEs‘ internationalisation processes, varies according to distinct 
theories and frameworks of internationalisation, ranging from the economic 
rationale, at one end of the scale, to network relationship approaches at the 
other extreme. In fact, examining the internationalisation literature one can 
conclude that, to a greater or lesser extent, there is recognition that the 
entrepreneur plays an important role in internationalisation processes, 
especially in the case of smaller firms.  
In a study that highlighted the role of the entrepreneur in a firm's 
internationalisation process, Andersson (2000) emphasised the limited 
importance of analysing a firm and the factors associated with that firm's 
internationalisation process if entrepreneurs at the firm are not included in 
the analysis. While acknowledging that the dominant views in international 
business research provide insight into the complex phenomenon of the 
internationalisation of the firm, he argued that an understanding of various 
international behaviours in the firm's first international ventures as well as of 
radical strategic changes is enhanced by an analysis focusing on 
entrepreneurs. Thus, following Andersson‘s (2000) assertion, the remainder 
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of this section will concentrate attention on entrepreneur-related factors 
which have been recognised as influencing the internationalisation of firms.  
  
Entrepreneur as a Resource Co-ordinator and Network Actor 
Hite and Hesterly (2001) assert that the analysis of a firm‘s egocentric 
network implies a dual level of analysis in the simultaneity of the 
entrepreneur‘s network and a firm‘s network.  They argue that individual 
differences between entrepreneurs in forming network connections, acting in 
the role of resource co-ordinators and agents for a firm, usually influence the 
emergence of a firm‘s network. This is also emphasised by Madsen and 
Servais (1997) who claim that the participation of the entrepreneur in a 
social/business network enhances the early internationalisation of firms.  
Characteristics and Perceptions of the Entrepreneurial Decision Maker 
Drawing from Oviatt and McDougall‘s (1994; 1995) earlier works, the 
prior experiences of the founders, in particular, in international environments, 
and the entrepreneur‘s perceptions of risks and opportunities as 
determinants of the decision to internationalise a new venture‘s operation at 
inception can be identified among the major sources of competitive 
advantages for INVs.  
There are several characteristics of the entrepreneur that previous 
research has shown to relate to smaller firms‘ international expansion of 
operations, such as: technical skills, business competence, and planning 
orientation (Bilkey and Tesar, 1977); foreign language ability, and overseas 
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education (Jones, 2001; Knowles et al., 2006; Zuchella et al., 2007); 
overseas work experience (Bloodgood et al., 1996; McDougall et al., 2003); 
a vision for  global strategy and extensive international experience 
(Andersson and Wictor, 2003); geocentric/global mindset (Knight and 
Cavusgil, 2004); and knowledge transfer from abroad by returning 
entrepreneurs in high-technology industries (Filatotchev et al., 
2009).Because of the importance of the entrepreneur as a key decision-
maker in smaller firms, personal-level variables have to be included in this 
study in order to capture individual behavioural influences on the 
internationalisation of firms. Thus, the following is hypothesised: 
 
Hypothesis 14a: The age of the entrepreneur of a firm is 
positively associated with the likelihood of its internationalisation. 
 
Hypothesis 14b: The education of the entrepreneur of a firm is 
positively associated with the likelihood of its internationalisation. 
 
Hypothesis 14c: The experience of the entrepreneur of a firm is 
positively associated with the likelihood of its internationalisation. 
 
Hypothesis 14d: The language skills of the entrepreneur of a firm 
are positively associated with the likelihood of its 
internationalisation. 
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Summary of the Hypotheses of the Study 
Table 3.3 gives a summary of the hypotheses developed to empirically 
test the theoretical framework discussed in previous sections.  
 
 
Table 3.3: Summary of Hypotheses of the Study 
 
Dimensions 
of Analysis 
Hypotheses 
 
 
Contextual 
Dimension 
H1: The institutional connectedness of a firm is positively associated with the 
likelihood of its internationalisation. 
H2: The geographical concentration of firms is positively associated with the 
likelihood of the internationalisation of a firm. 
H3: The perceived external constraints for international operations by a firm 
are negatively associated with the likelihood of its internationalisation. 
 
 
 
 
Network 
Dimension 
 
H4: The participation of a firm in business networks is positively associated 
with the likelihood of its internationalisation. 
H5: The collaboration of a firm with foreign partners is positively associated 
with the likelihood of its internationalisation. 
H6a: Trust in partners in the business networks it belongs to is positively 
associated with the likelihood of the internationalisation of a firm. 
H6b: Commitment of partners in the business networks it belongs to is 
positively associated with the likelihood of the internationalisation of a firm. 
H6c: Capabilities of partners in the business networks it belongs to are 
positively associated with the likelihood of the internationalisation of a firm.  
H7: Interdependence between partners in the business networks it belongs to 
is positively associated with the likelihood of the internationalisation of a firm. 
H8: The existence of governance mechanisms in the business networks it 
belongs to is positively associated with the likelihood of the internationalisation 
of a firm. 
 
 
 
 
Organisational 
Dimension 
H9: The size of a firm is positively associated with the likelihood of its 
internationalisation. 
H10: The networking competences of a firm are positively associated with the 
likelihood of its internationalisation. 
H11: The technological capabilities of a firm are positively associated with the 
likelihood of its internationalisation. 
H12: The international entrepreneurial orientation of a firm is positively 
associated with the likelihood of its internationalisation. 
H13: The lack of international experiential knowledge of a firm is negatively 
associated with the likelihood of its internationalisation. 
Entrepreneur 
H14a: The age of the entrepreneur of a firm is positively associated with the 
likelihood of its internationalisation. 
H14b: The education of the entrepreneur of a firm is positively associated with 
the likelihood of its internationalisation. 
H14c: The experience of the entrepreneur of a firm is positively associated 
with the likelihood of its internationalisation. 
H14d: The language skills of the entrepreneur of a firm are positively 
associated with the likelihood of its internationalisation. 
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3.5 Concluding Remarks 
The review of the extant literature of behavioural perspectives on 
internationalisation carried out in this chapter leads to three major 
conclusions. First, although export development studies form a substantial 
part of the general internationalisation literature and may offer an important 
contribution to the understanding of determinant factors which influence 
firms‘ behaviours and strategies when entering international markets, they 
seem inappropriate to explain increasingly complex forms of firms‘ 
internationalisation. The reasons for this evaluation are: (1) the reliance on a 
single mode of international market entry – exports; (2) the lack of 
consideration of other forms of internationalisation, such as inward 
operations, offshore services outsourcing (Di Gregorio et al., 2009), or even 
a de-internationalisation or market contraction (Fletcher, 2001; Agndal and 
Chetty, 2007); and (3) the assumption of a staged process, excluding the 
consideration of the firms‘ early internationalisation phenomenon (Jones, 
1999).  
Second, it appears that there are overlapping and rather 
complementary theories and concepts that can be reconciled in the study of 
firms‘ internationalisation. Researchers such as Bell and Young (1998), 
Coviello and McAulay (1999), Andersson (2000), Jones and Coviello (2005), 
and Spence and Crick (2006) suggest the discussion of competing 
explanations in a holistic sense, in order to arrive at a summary of the key 
issues that encompass firms‘ internationalisation processes. For example, 
integrative efforts have been made in recent studies in order to combine: (1) 
the experiential learning of the process-based and network-based models of 
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internationalisation (Johanson and Vahlne, 2003); (2) network approaches, 
international entrepreneurship, RBV, and a contingency view (Crick and 
Spence, 2005); and (3) network approaches and resource-based 
approaches (Loane and Bell, 2006).  
Third, evaluating several streams of research with behavioural 
perspectives on internationalisation, the ample support for the view that 
network connections represent an important component in the international 
expansion of firms can be noted as a point of convergence emerging from 
several studies (Coviello and Munro, 1997; Jones, 1999; Chetty and Holm, 
2000; Crick and Spence, 2005; Spence and Crick, 2006). Thus, the network 
approach is adopted in this study both as the overriding logic and the main 
analytical tool to explain the simultaneous linkages among relevant internal 
and external factors, which are likely to influence the internationalisation of 
firms, identified through the review of the existing literature discussed in this 
chapter. From the discussions carried out it is therefore demonstrated that 
the network approach provides the necessary foundations for an integrative 
and holistic view of firms‘ internationalisation processes which involves both 
inward and outward patterns of international involvement.  
The conceptual framework and the hypotheses outlined in this chapter 
are intended to improve the understanding and explanation of the 
internationalisation of software firms in Brazil. Explanatory variables were 
incorporated into an integrative theoretical framework, combining concepts 
and theories from different behavioural schools. By doing this, the 
importance of both external and internal firm variables is acknowledged, 
providing a possible bridge between micro- and macro-level explanatory 
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factors, which is consistent with suggestions made by scholars in research 
on internationalisation (Coviello and McAuley, 1999; Spence and Crick, 
2006).  
Such an integrated framework needs to be empirically tested in order to 
demonstrate its relative advantages compared to specific domains on their 
own. It is believed that merging insights from the theories outlined in each of 
the theoretical dimensions discussed in this chapter can help to explain the 
internationalisation of Brazilian software firms. The next chapter outlines the 
methodology adopted for this study.  
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4. Chapter 4: Methodology 
 
4.1 Introduction 
This Chapter presents the research methodology for the 
implementation of the empirical part of this study. The presentation of the 
research philosophy in Section 4.2 provides a brief discussion of 
philosophical perspectives on the basis of which the research approach was 
chosen. This is followed in Section 4.3 by a discussion of the rationale for the 
selection of a quantitative method to answer the research questions and to 
collect primary data with which to test the integrative theoretical framework 
and hypotheses developed in Chapter 3.  
Section 4.4 describes the survey method as the research strategy 
chosen, while Section 4.5 presents the research tactics, giving a detailed 
account of decisions about the questionnaire instrument for research, as well 
as of sampling and data collection aspects. The operationalisation and 
measurement of the variables included in the theoretical framework are 
presented in Section 4.6, which also gives an explanation of the way the 
reliability of the theoretically derived groupings of variables belonging to the 
nineteen constructs of the study was assessed.  
The analytical techniques employed for data analysis are then 
discussed in Section 4.7. In Section 4.8, basic characteristics of the sample 
companies as well as participants are identified using the empirical data 
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obtained in this investigation. Finally, concluding remarks are presented in 
Section 4.9. 
4.2 Research Philosophy 
In undertaking a research project, philosophical perspectives influence 
the research design, the methodology, and the interpretation of data of a 
particular phenomenon (Wilson and Natale, 2001; Amaratunga et al., 2002). 
Thus, the aim of this section is to situate briefly the methodological choices 
of this study within distinct philosophical perspectives on research, so that 
the appropriateness of the selected research design, which guides the 
collection, analysis, and interpretation of the empirical data in this 
investigation, can be understood. Philosophical perspectives can be grouped 
into three main schools of thought: the positivist; the phenomenological; and 
the realist (Smith, 1998; Abercrombie et al., 2000; Stiles, 2003).  
Positivist Perspectives 
Positivist perspectives are usually associated with quantitative 
research methods such as sample surveys and controlled experiments 
(Perry et al., 1999; Healy and Perry, 2000). Essentially, positivists assume 
that reality is apprehensible and objective knowledge attainable, with 
independent facts being measured in a value-free process by the researcher 
(Healy and Perry, 2000). Thus, positivist perspectives assume the 
independence of the researcher from the subject being observed. As a 
worldview that can guide the researcher‘s understanding of social science 
phenomena, positivist perspectives therefore reflect notions based on the 
 139 
 
ontology of an objective reality, restricted to the observable, and on 
explanatory accounts of a phenomenon based on causal links drawn from 
empirical regularities.  
Phenomenological Perspectives 
At the other extreme of philosophical perspectives on social research, 
phenomenological perspectives operate within the assumption that people 
actively construct their social world rather than having it imposed upon them. 
Phenomenologist Schütz (1932/1967), cited in Smith (1998), argued that the 
social world is intersubjectively constructed by actors who possess free will 
and who can and will behave in spontaneous ways not anticipated by the 
―fictious consciousness‖ of scientists who employ the same procedures of 
typification as actors in everyday life. Because of their premises, 
phenomenological perspectives tend to rely on qualitative, grounded theory 
methods and interpretive methodologies in data collection and interpretation.  
Realist Perspectives 
In contrast to the aforementioned perspectives, the realist analysis of 
social life seeks to overcome the dual vision of structure and agency that 
one-sided perspectives have created. Realist perspectives have been 
acknowledged by some researchers of business phenomena as a middle-
ground view of the world (Perry et al, 1999; Stiles, 2003). While they accept 
that people‘s understanding of the social world affects their behaviour, as 
phenomenologist perspectives on research argue, they contend that 
perception is not reality. Realists consider the perceptions and meanings of 
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participants as only a window on to reality through which a picture of reality 
can be triangulated with other perceptions. As such, a deductive approach 
through the use of theoretical frameworks to guide and explain observations 
from the social world is necessary to determine the influence of underlying 
mechanisms on people‘s behaviour (Stiles, 2003).  
Olsen (2001), drawing upon Sayer‘s (1992; 2000) complex realist 
ontology of social life, and Smith (1998) point out that critical realism takes 
seriously the existence of ―reality‖ and the role of knowledge in 
understanding it as part of social scientific practice. Claiming that the 
methodological closure found in survey research methods should not 
presume a closure in reality for explanatory significance, Olsen and Morgan 
(2004, p. 15) contest the view that a quantitative method implies a positivist 
perspective of the world. They argue that methodological closure can be 
assumed without assuming closure in reality, and that results obtained 
through analytical statistics could be counter-phenomenal or unexpected, 
being able to contribute to a qualitative understanding.   
Moreover, realist researchers assert that the knowledge obtained 
through discovery of the observable and non-observable structures and 
mechanisms that underlie events and experiences is real but still has to be 
considered fallible (Perry et al., 1999; Cruickshank, 2007). A summary of the 
main philosophical perspectives on social research examined in this study 
can be seen in Table 4.1. 
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Table 4.1: Philosophical Perspectives on Social Research 
 
Philosophical 
Framework 
Positivist Perspectives Critical Realist  Perspectives Phenomenological  Perspectives 
Emphasis Epistemology. Naïve realism. Reality is real and 
apprehensible. Objective reality. Things can be 
studied as hard facts. 
Ontology.  Objective reality. Reality is ―real‖ but 
only imperfectly and probabilistically 
apprehensible.  
Conjoining of ontology and epistemology. Multiple local and socially ―constructed‖ 
realities.  
Scientific Search Empirical regularities, which are necessary and 
sufficient for establishing a causal law. Hypothesis 
testing.  
To develop a family of answers that covers 
several contingent contexts. Complex cause-
and-effect links grounded in the context of a 
situation.  
Empirical regularities between variables are necessary but not sufficient for 
establishing a causal law.  Hypothesis generation.  
Approach to 
Knowledge  
Closed system of a scientific experiment as a model 
for knowledge production. 
Open systems are a defining feature of both the 
natural and social sciences. Knowledge is partial 
or incomplete. 
Importance of interpretation in generating knowledge. Knowledge, like the self, 
comes from human experience; is a work in progress. 
Facts/values Facts are scientific and can be empirically tested. 
Values cannot be observed, measured or explained.  
Focus on meanings. The participant‘s view is taken as ―fact‖. 
Purpose of Research To construct a set of theoretical statements which are 
generalisable and service the development of 
universal knowledge. 
To explain observations from the social world 
through the use of theoretical frameworks in 
order to determine the underlying mechanisms 
that influence people‘s actions. 
To seek understanding of meaningful human actions. To enlarge and deepen 
understanding of the range of immediate experiences.  
Research Design  Quantitative methodologies and analytical statistical 
analysis 
Use of multiple methods to establish different 
views of the phenomena.  
Qualitative, grounded theory method and interpretive methodologies.  Observation, 
in-depth interviews, and case studies.  
Theoretical 
Approach 
Hypothetical/deductive. Data are theory driven. Triangulation/mixed methods. 
Inductive/deductive. Theory used to explain 
observations from social world. 
Inductive .Theory develops from observation. 
Primary Data 
Collection 
Techniques 
Controlled experiments and sample surveys Inclusion of more deductive methods such as 
supporting questionnaires and extant research. 
Researcher is the main instrument of data collection.  
Role of the 
Researcher 
Independence of the researcher from the subject 
being observed. The researcher is value-free. 
To try to understand what is happening. The 
researcher is value-aware. 
To read the participants narratives and to integrate the resulting themes into a rich 
description that offers an explanation of the phenomenon under study. The 
researcher is value-laden.  
Main Criticisms  Provide only narrow unrealistic information using 
measures that capture only a small proportion of the 
phenomenon under study. 
Difficulties in meeting the realist perspective‘s 
requirements for operationalisation in which it 
must aim to measure objects that are 
meaningful to the agents whose reality the 
researcher wishes to explain. 
Less precision, rigour, or credibility. Distortions imposed by the values and purposes 
of the researcher. Difficult to aggregate data and make systematic comparisons. 
Harder to control the pace, progress, and end-points of research process.  
Main Advantages Objective and can be measured. Results can be 
reduced and interpreted synthetically. Provide wide 
coverage of the range of situations.  
It provides an element of unification by offering a 
philosophical ―bridge‖ between the positivist and 
the phenomenologist view. 
Greater richness, depth, details, and allow the researcher to discover the basis for 
new ideas and theories. More flexibility to adjust to new issues and ideas. 
 
Based on Firestone (1987), Smith (1998), Perry et al. (1999), Healy and Perry (2000), Stiles (2003), Budd (2005), and Goulding (2005) 
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4.3 Research Approach and Method 
Following the discussion of philosophical perspectives highlighted in 
Section 4.2, it is argued that the realist perspective represents the most 
appropriate philosophical foundation from which to develop the specific 
method of enquiry for this empirical investigation. First, the researcher 
acknowledges ontological limits to analytical statistical methods. Following 
the realist view argued by Olsen and Morgan (2004), it is assumed in this 
study that the characteristic methodological closure and empirical regularities 
sought in quantitative methods do not necessarily mean assuming real 
closure of social systems. Second, quantitative methods and statistical 
manipulation adopted by the researcher may allow the development of new 
qualitative understandings. Third, this study assumes that motives and 
values, and also, social and cultural conditions, enable researchers to 
generate new insights and understandings of the phenomena they study.   
Moreover, recognising the inherent complexity of the world, the realist 
perspective challenges the one-sided nature of both the inductive and 
deductive research approaches to scientific explanation. Therefore, this 
researcher subscribes to the realist view proposed by Potter (2003), Olsen 
and Morgan (2004), and Juma'h (2006), who argue that scientific explanation 
is context-laden and occurs through an iterative multi-staged process in 
which the researcher, starting from her/his own frame of meaning, examines 
the data, manipulates it in order to operationalise concepts, revisits prior 
theoretical frameworks, makes comparisons to the literature, and so on.  
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This study thus will be grounded in the epistemology of critical 
realism, for both examining and explaining the interacting structures, 
processes and mechanisms, as shown in Figure 4.1, from which the 
internationalisation processes of firms may arise.   
 
Figure 4.1: Critical Realist View and Ontological Levels Applied to this Study 
 
 
Source: Smith (1998) and Sayer (2000)  
A Quantitative Approach 
On the basis of the previous sections and within the theoretical review 
in Chapter 3, it was decided that a quantitative explanatory approach was 
desirable to this study for a number of reasons.  
First, the research objectives and type of research questions posed 
(see Chapter 1) require a methodology that allows for careful descriptions of 
patterns of associations and empirical generalisations, which in turn demand 
quantifiable data and an adequate amount of responses for statistical testing. 
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Geo-historical contexts 
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Second, when combined with a comprehensive review of the existing 
literature from which a theoretical framework is derived, which is the case of 
the present study, quantitative studies are very useful in determining 
directions of relationships (Amaratunga et al., 2002; Stiles, 2003). Third, 
since the phenomenon is well known, a quantitative approach to this study 
should provide a complement to rich descriptive and exploratory data 
provided in prior internationalisation studies emphasising the potential 
influence of network relationships, which mainly adopted the case study 
method (Coviello and Munro, 1995; Coviello and Munro, 1997; Sopas, 2000; 
Andersson, 2002; Chetty and Eriksson, 2002; Veludo et al., 2004; Halinen 
and Törnroos, 2005). Therefore, by adopting a quantitative approach, with 
the individual firm being examined as the unit of analysis, this researcher is 
enabled not only to describe but also to compare, to relate one characteristic 
to another, and to demonstrate that certain features exist in certain 
categories of firms.   
4.4 Research Strategy 
Having recognised important issues that need to be considered when 
deciding research methods, the survey method through a self-administered 
mail questionnaire for data collection was chosen as this study‘s main 
research strategy for the following reasons:     
(1) The comprehensive nature of the objectives of this research - to 
gain an understanding of the phenomenon at national level – is 
best suited to be explored through extensive research such as a 
survey examination; 
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(2) The logistical and operational challenges of managing a 
nationwide research study in a country of huge size such as 
Brazil makes it  almost impossible for a single researcher to 
collect empirical data of sufficient size and scope from a sample 
of firms spread across the country by conducting personal or 
telephone interviews, due to time and resource constraints; 
(3) The technical background and high educational level of 
professionals found within the software industry in Brazil 
(Ministério da Ciência e Tecnologia, 2001), make them suited to 
more specialised studies and more likely to identify with the goals 
of the study and to fill out a self-administered questionnaire 
(Frankfort-Nachmias and Nachmias, 1996); 
(4) The survey method allows the researcher to confirm or refute the 
generalizability of previous findings in network research, following 
Scandura and Williams‘ (2000) recommendation that researchers 
should consider designs which are complementary to the ones 
usually adopted in their fields. 
The explanation above follows Frankfort-Nachmias‘s and Nachmias‘s 
(1996), Zikmund‘s (1997) and Gunawan et al.‘s (2004) line of reasoning, as 
they argue that the survey method makes possible a higher number of 
respondents to be surveyed within a shorter timeframe. Therefore, the choice 
of the survey method through a self-administered mail questionnaire assured 
methodological consistency and feasibility for this research project.  
The choice of the survey method is also supported by ontological 
reasoning. In a paper that analyses and reviews the emerging network 
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paradigm in organisational research, Borgatti and Foster (2003) indicate that 
―ego-network15 studies blend a network-theoretic perspective with 
conventional, individual-oriented methods of collecting and processing data‖ 
(p. 992). The authors suggest that when a single focal actor is the focus of 
attention, which is the case in this study, data can be collected for unrelated 
egos as in a random sample of a large population.   
Nevertheless, the researcher is aware of, and has consciously 
attempted to address, some of the main limitations of mail surveys during the 
research process: (1) the possibility of misunderstandings and unanswered 
questions; (2) the information obtained may be insufficient to understand 
complex processes; (3) a low response rate may limit the generalizability of 
the findings; (4) self-selection bias: the responders may be more interested, 
involved, and/or experienced than non-responders; and (5) the difficulty of 
finding the right respondent: top executives and firms' postal addresses may 
change; some other person may fill in the survey instead of the desired 
respondent.  
The Research Setting 
A Brazilian setting was considered a suitable ground for a study 
concerned with the impact of business network relationships on the 
internationalisation of software firms for several reasons. Firstly, because of 
the country‘s increasing importance as one of the leading recipients of 
foreign direct investment (FDI) in Latin America and the Caribbean Region 
as well as its strongest outward FDI position in Latin America (UNCTAD, 
                                            
15
The term ego-network can be defined as the ensemble of ego, his alters, and all ties among these, including those 
to ego (Borgatti and Foster, 2003, p.992). 
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2005; 2006; 2010). Secondly, the inflow of software product and service 
companies since the advent of trade-liberalisation in the country has made 
the IT sector one of the top three destination sectors for foreign direct 
investment in Brazil (Botelho et al., 2005), stimulating the increased 
participation of indigenous software and services companies in the global 
economy in the last decades. 
In this context, the need to understand the factors affecting software 
firm´s internationalisation is particularly important in the case of emerging 
economies with a large domestic market, such as Brazil. Such understanding 
is crucial for the design of appropriate measures with which to assist smaller 
firms, which usually face greater constraints in developing countries to 
access international market segments than do larger firms (Nichter and 
Goldmark, 2009). Finally, being a native Brazilian the researcher could take 
advantage of her familiarity with the country context which would help in 
gaining access to valuable information sources.  
4.5 Research Tactics 
4.5.1 Sampling Process and Sample Design 
It has to be stressed that when data collection began for this research, 
no publicly available national database of either SMEs or software firms 
existed in Brazil, leading the researcher to define the target population of 
indigenous software companies of all sizes on which to base the study. As 
SMEs constitute 98 percent of all enterprises in Brazil (Sebrae, 2006) and 
also 98 percent of all Brazilian software companies (Botelho et al., 2005), a 
reliable database should ideally follow this pattern of size distribution of firms 
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in the country. As stated in Chapter 2, because of the lack of consensus on 
the actual number of software firms in Brazil, this study uses a nonprobability 
sample16 from which a convenience-sampling approach was taken. Also, 
given the limitations of internationalisation data in Brazil, and as there are no 
published sources on international Brazilian software and services firms, a 
sample was drawn from a variety of sources, based upon four selection 
criteria:  
(1) The firm had to be an indigenous company;   
(2) The firm had to be privately-owned;  
(3) The firm‘s activities had to comprise either the development or 
distribution of software products or services; and  
(4) The firm had to have at least one employee – to exclude from the 
sample self-employed professionals who set up a firm just for the 
purpose of being contracted by larger firms.  
 
During the process of defining the sampling frame for this study, the 
researcher gained access to three distinct secondary sources (the National 
Social Security Institute – INSS – database; the Annual Report on Social 
Information - RAIS/General Registry of Employed and Unemployed People - 
CAGED database; and the Ministry of Science and Technology – MCT – 
database) and evaluated each of them in regard to their appropriateness for 
the objectives of this study (see Table 4.2).  
 
 
                                            
16
According to Frankfort-Nachmias and Nachmias (1996, p. 184) social scientists use nonprobability samples ―when 
a sampling population cannot be precisely defined or when a list of sampling population is unavailable.‖  
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As shown in Table 4.2, the assessment of the three databases 
aforementioned led to the selection of the MCT list as one of the sources for 
the sampling frame for this investigation because of its level of accuracy, 
comprehensiveness, and appropriateness for this study. 
An additional effort to get a comprehensive sampling frame was made 
by the researcher who contacted several software associations and national-
level authorities that maintain directories and contact lists of software firms, 
and by searching various regional/national SME databases and directories of 
software and allied services firms.  
On 21st August 2005, the sampling frame was completed in a 
database comprising 1,369 companies taken from: (1) the MCT database; 
                                            
17
INSS (National Social Security Institute) 
18
 RAIS (Annual Report on Social Information, of the Ministry of Labour) 
19
 CAGED (General Registry of Employed and Unemployed People, of the Ministry of Labour)  
20
 CNAE (The National Classification of Economic Activities - CNAE is the classification officially used in Brazil by 
the National Statistics System in the production of statistics and in the identification of economic activity in registers 
of legal entities) 
Table 4.2: Assessment of Sources for the Establishment of Sampling Frame 
 
 
Database  
 
 
Elements Assessed  
 
Decision 
  
INSS
17
 database  
 
 More than 7,500 firms developing activities related to information 
technology sectors.  
 It was not possible to identify firms within the software and allied 
services sector accurately.  
 
 Rejected 
 
RAIS
18
/CAGED
19
 
database 
 
 
 
 Directory providing reliable information on all companies, arranged 
according to sector of activity, included in the Federal Government 
national pension system. 
 According to industry experts, the database of 6,559 software 
development firms (CNAE‘s 
20
 code 6201-5) did not differentiate 
between SMEs and self-employed entrepreneurs that establish firms 
only for legal outsourcing arrangements.   
 
 
 
 Rejected 
Ministry of 
Science and 
Technology (MCT) 
database 
 
 
 A national dataset of software companies in Brazil compiled and 
maintained by the Ministry of Science and Technology (MCT). 
 Updated information on companies of all sizes and regions which took 
part in the latest edition of the MCT study ―Quality and Productivity in 
the Brazilian Software Sector‖, carried out in 1993, 1995, 1997, 1999, 
2001, and 2005. 
 
 
 Accepted 
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(2) lists of companies taking part in the Brazilian Support Service for Micro 
and Small Enterprises – SEBRAE - support programmes supplied by most of 
the 27 State branches of the organisation; (3) the Society for the Promotion 
of Excellence in Brazilian Software – Softex lists; and (4) lists of companies 
taking part in conferences and exhibitions. 
A total of 1,213 firms remained in the sampling frame, after excluding 
duplicated and incomplete addresses, and companies characterised as 
foreign multinationals, state-owned, university foundations, and public 
companies which would not represent the population of the study.  All in all, 
this process involved about six months of part-time work. To the best of our 
knowledge, this study constitutes to date the most comprehensive empirical 
investigation of the internationalisation of firms in the software and allied 
services industry in Brazil.  
Key-Informant Approach 
According to Frankfort-Nachmias and Nachmias (1996, p. 230), the 
nature of the study and the characteristics of the population are important 
factors in the selection of potential respondents. The authors assert that 
researchers need to consider carefully the desirable characteristics because 
interest and familiarity with the phenomenon under investigation are likely to 
influence the response rate.  
Campbell (1955) claimed that the key informant should be chosen 
because of his/her special qualities within the organisation. Similarly, Cowles 
et al. (2002) suggest that key informants should be selected on the basis of 
two criteria: (1) they should occupy roles that make them knowledgeable 
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about the issues being researched; and (2) they should be able and willing to 
communicate with the researcher. Also, some empirical studies of SMEs‘ 
internationalisation indicate that collecting information from members other 
than the main decision-makers of such organisations adds little depth of 
knowledge to address the research questions (Spence and Crick, 2006). 
Given the focus of this study on Brazilian software firms, the majority of them 
of micro and small size (see Chapter 2), it was decided that the key- 
informant approach would be appropriate for data collection.  
Thus, entrepreneurs, as decision-makers playing a crucial role in 
relation to strategic decisions and direction of SMEs, were targeted as the 
major sources for providing appropriate information by answering the 
research questionnaire. 
4.5.2 The Design of the Questionnaire 
The research questionnaire was designed over a period of one year, in 
2004, following the review of the literature. Careful attention was given to 
several issues related to the degree of appropriateness of the survey 
instrument to the profile of targeted firms and respondents, as well as to the 
factors influencing mail-survey responses (Harzing, 1997). In particular, 
guidelines for questionnaire construction and survey implementation, 
adapted from the Total Design Method (TDM), a standardised set of step-by-
step procedures, were considered (Frankfort-Nachmias and Nachmias, 
1996; Erdogan and Baker, 2002). The strategies that the researcher adopted 
in this study to overcome the difficulties affecting the response rate of mail 
questionnaires are presented in the next sections.  
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Sponsorship  
This has a significant effect on respondents, often motivating them to 
fill in questionnaires. The support of three institutions, with their respective 
logos, was acknowledged in the cover letter and on the front page of the 
study questionnaire: (1) the Brazilian Support Service for Micro and Small 
Enterprises (SEBRAE); (2) the University of Bradford School of Management 
in the United Kingdom; and (3) the Society for the Promotion of Excellence in 
Brazilian Software – SOFTEX (see Appendices A and B). The decision to 
disclose the support of these institutions was made because it was believed 
to demonstrate to the firms the reliability and credibility of the research 
project.  
Each of the three institutions was believed to enhance the perceptions 
of potential participating firms in distinct ways. The support of the Softex 
Society was made explicit because of its work for the promotion of software 
exports and other nationwide initiatives in Brazil. Sebrae‘s support was 
disclosed because of its well known advocacy work and its provision of 
support services to SME companies in all Brazilian states. Finally, the 
support of The University of Bradford School of Management was declared 
because it would demonstrate the non-commercial and academic purpose of 
the study. Therefore, because of these distinct and complementary roles, the 
support of these three institutions was declared. 
Inducement to Respond 
Researchers can appeal to the respondents and persuade them to fill 
out the questionnaires and send them back by appealing to their goodwill, or 
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convincing them of the significance of the study, or offering an incentive, 
such as a prize. After assessing distinct inducement measures and asking 
pilot- study respondents about what type of incentives would appeal to 
executives of companies in the software and allied services industry, an 
incentive to encourage participation in this research project was decided on.  
As a thank-you for completing and returning the questionnaire before 
16th December 2005, the chance of a free annual subscription to The 
Harvard Business Review in Portuguese was promised in the cover letter 
(see Appendices A and B). The incentive did not necessitate any kind of 
expenditure on the part of respondents. The winner was determined by a 
random draw from all eligible entries, which was held on 17th December 
2005, according to the four numbers of the 1st. Prize of the Federal Lottery in 
Brazil. 
The researcher herself administered the free prize draw incentive. As 
soon as each completed questionnaire was returned the company‘s 
respondent was notified by e-mail of his/her random number. Immediately 
after the prize draw, the researcher contacted the individual respondent of 
the winner company by telephone in order to make the necessary 
arrangements for the delivery of the free prize. No postage or any other kind 
of cost was incurred by the winner. Also, all survey participants were 
informed by e-mail of the prize draw winning number and the corresponding 
winner of the prize.   
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The Study Webpage 
In order to boost further the credibility of the study to the targeted 
companies, and to increase the response rate, a webpage was especially 
designed by the author (see Appendix C) to provide accessible information 
about the researcher‘s background, the objectives of the study, useful links, 
access to online papers on the research topic, and institutional support 
received from industry associations such as Softex and Sebrae, the Brazilian 
support agency where the researcher works. The online address of the 
webpage had a professional look and also contained an electronic version of 
the questionnaire available for download.   
On the front page of both the cover letter and the questionnaire, 
respondents were stimulated to visit the study webpage available on the 
Internet at the address: http://www.sebrae.com.br/br/pesquisasw/index.asp. 
Also, in the cover letter a special e-mail address was made available 
(pesquisasw@sebrae.com.br) to participating firms for the clarification of any 
specific issues related to the study. These electronic tools proved to be very 
useful during the data collection stage, improving communications. A copy of 
the research webpage can be seen in Appendix A.  
Questionnaire Format  
Erdogan and Baker (2002, p. 68) and Shaw et al. (2002) argue that 
initial impressions of respondents influence their co-operation, and the 
appearance of the questionnaire frequently influences whether the 
instrument is read or discarded. A marketing design approach was thus 
incorporated into the format of the questionnaire in order to maximize 
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respondent-friendliness and its attractiveness to prospective respondents.  
The researcher sought the professional advice of a corporate-
communications graphic designer to implement design features such as 
desirable item-spacing, colour choices, and several other layout features, 
bearing in mind the need to keep the professional look of the instrument. It 
was also decided to use a blue high-quality paper as it could help the 
questionnaire to look distinctive and stand out from the crowd of office mail. 
Besides the careful consideration of its sections and contents, the front 
page of the eight-page questionnaire was especially aimed at stimulating 
participation. The inclusion of relevant information on the front page such as 
the study objectives, target respondents, the anonymity and confidentiality of 
responses, and the institutional support received by the researcher were the 
aspects covered in this area of the instrument. Also, the reminder that no 
answers should be left blank was given.  
Questionnaires were single sheets, and thus did not require binding; 
folding and trimming were done by a professional printing company. The 
outlook and graphical design of the questionnaire in its final version (English 
and Portuguese) can be seen in Appendices C and E at the end of this 
thesis.  
Cover Letter 
The cover letter must convince the respondents to fill out the 
questionnaire and mail it back (Frankfort-Nachmias and Nachmias, 1996, p. 
228). With this requirement in mind, the cover letter was written to explain 
the purpose of the survey and the importance of its return, and to validate the 
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reason for selecting that individual. It matched the similar attractive design of 
the research questionnaire, with the same paper colour and overall style (see 
Appendices A and B). The letter, with a scanned image of the researcher‘s 
hand-written signature, identified the logos of sponsors of the study and 
explained its purpose and importance. As previously discussed, a free prize- 
draw incentive of an annual subscription to The Harvard Business Review in 
Portuguese was promised to companies returning the questionnaire up to 
16th December 2005. Furthermore, mention of the inclusion of a stamped, 
self-addressed return envelope, contact e-mail, and study webpage were 
provided, and the confidentiality of all responses was assured by the 
researcher.   
Personal Approach 
According to Harzing (1997), the feeling of being addressed 
personally can increase response rates of mail surveys. Thus, on the outside 
of good-quality plain white envelopes there were typed on a white sticker the 
company name, its full address, and the prospective respondent‘s name - 
mostly company owners or executives‘ names. This personalised survey 
package was included in the majority of mail packages where this 
information was available from the lists included in the sampling frame. 
Questionnaire Content 
The items chosen for this study‘s questionnaire were formulated on the 
basis of the results from SME internationalisation studies, with particular 
attention to qualitative network-based studies. The survey questionnaire 
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comprised closed-ended questions in seven sections, covering the following 
aspects: a) general information about the company; b) strategy, 
internationalisation and collaboration; c) participation in business networks; 
d) context, structure and performance of the company; e) mechanisms of 
access, co-ordination and governance; f) entrepreneurial orientation and the 
management of the company; and g) information about the respondent.  
Several questions comprised multiple items measured at the ordinal level 
using five-point Likert scales. 
Because of fatigue and other undesirable problems such as response -
order effects in self-administered questionnaires, careful attention was given 
to the order of the items and to the intended meaning in each of the 
questions (Schwarz and Oyserman, 2001).  
Instrument Reliability and Validity 
The draft questionnaire was sent then to thirteen knowledgeable 
specialists, either from the software industry or academia, both in Brazil and 
abroad, during the period between October and November 2004. The aim 
was to assess the content validity of the questionnaire. Ten specialists 
returned their feedback to the researcher. After consideration of each 
feedback, several modifications were made in language, concept 
clarification, layout and conciseness, during the period of consultation, in 
order to improve the instrument designed.  
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Back-Translation Procedure 
Following best methodological practices (McGorry, 2000), a back-
translation procedure, also called double translation, was adopted for the 
design of the questionnaire, which was written originally in English by the 
author and was administered in Portuguese. The original English version 
was translated by a native Portuguese/speaker professional with non-
academic background. The Portuguese version was then back-translated by 
a native English-speaking professional with academic background. After 
detecting some wording problems, minor changes were made and the two 
versions of the questionnaires were regarded as equivalent.  
Type of Mailing 
The mailing package was prepared following known best-practice for 
such mailings. For example, it is commonly held that C4 envelopes are used 
for important letters that should not be folded. Thus a white plain C4 
envelope, with a typed address on a white sticker and the researcher‘s name 
and address printed on its back, contained the printed cover letter, the 
research questionnaire, and a pre-paid return envelope.  
To ensure that undeliverable questionnaires were automatically 
returned to the researcher, an official contract was made with The Brazilian 
Mail and Telegraph Company (ECT), the Brazilian Post Office. The 
procedure was aimed at allowing the researcher to clean up the sampling 
frame and to try to tackle some of the problems which are reported to occur 
in mailing lists used to conduct research-project surveys, such as wrongly 
named respondents, companies that have moved to a new location or closed 
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down, and incomplete addresses (Braunsberger et al., 2005). Therefore, this 
was considered a strategy that would permit the researcher to minimize 
problems that might affect the response rate for this study.  
4.5.3 Pilot Study: Pre-test of the Questionnaire 
Conducting a pilot study is a necessary step to foresee 
misunderstandings or the biasing effects of questions and procedures of a 
survey questionnaire (Thomas, 2004). Thus, after the content-validity phase, 
a pilot study was conducted by site visits during the period 10th to 14th 
January 2005 to test the research questionnaire in its intended graphical lay-
out.  In this phase, the researcher carried out face-to-face interviews with 
nine entrepreneurs and one executive of ten software companies of various 
sizes located in Brasília, the capital of Brazil.  
Besides the fact of being the city where the researcher lives, the main 
criterion for the choice of interviewing firms located in Brasília is that the city 
has today one of the largest agglomerations of software firms in the Centre-
West Region, justifying it as an acceptable option for the implementation of 
this exploratory stage. Careful consideration was given to the selection of a 
diversified group of enterprises in terms of size and age, among other factors 
that could bias the pilot study.  
The researcher received the support of Tecsoft, the Society for the 
Promotion of Excellence in Brazilian Software – SOFTEX‘s agent in the 
Federal District – to identify key informants of software companies which 
would be representative of the target population. The researcher then 
telephoned all potential respondents, who showed great willingness to 
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participate, and obtained the agreement of ten companies to take part in the 
pilot study, as Table 4.3 shows. 
 
A primary objective of this pre-test was to collect data that would 
enable the survey instrument to be refined. Each face-to-face interview 
lasted between one and two hours. They were aimed at testing the 
questionnaire in order to identify weaknesses and potential problems and to 
assess three issues from the perspective of the respondents: (1) their 
understanding of the questions they were asked in order to identify overly 
ambiguous terms and complicated wordings; (2) the level of difficulty of the 
questions; and (3) the appropriateness of the design and layout of the 
questionnaire.   
A briefing interview was constructed to facilitate the pilot process. 
Upon arrival, the researcher introduced herself and informed the respondent 
of the methodological nature of the study and the voluntary nature of the 
respondent's participation in it. Respondents were also informed of the 
Table 4.3: Overview of Pilot Study Companies 
 
Company 
Size
1
 
No. of 
Employees 
Age 
2
 
Internationalisation                    Respondent 
% of 
Imports 
3
 
% of 
Exports 
4
 
Position 
Years of 
Experience 
5
 
Educational 
Level 
6
 
A MI 6 8 0 0 Owner 22 U 
B NI 70 7 0 3 Owner 12 U 
C MI 20 5 0 0 Owner 9 U 
D S 45 21 0 5 Owner 25 S 
E S 42 12 0 3 Owner 20 S 
F ME 130 11 2 0 Owner 15 P 
G MI 12 13 0 0 Owner 25 P 
H MI 13 11 2 0 Owner 30 P 
I MI 3 8 0 0 Owner 10 U 
J L 6,500 34 2 2 Executive 9 P 
 
1 
According to company‘s annual revenue (2004): MI = microenterprise (Up to R$2,000,000.00); S = small 
enterprise (R$2,000,000.01 – R$10,000,000.00); ME = medium enterprise (R$10,000,001 – 
R$50,000,000.00); L = large enterprise (Above R$50,000,000.00); NI = not informed. 
2 
Age: years of 
operation since foundation. 
3 
To total supplies in 2004.
4 
To total sales in 2004. 
5
 Within the software and 
allied services industry.
6 
S = Secondary education; U = Undergraduate degree; P = Postgraduate degree. 
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format that the interview would take and of the purpose of the study. In 
addition the respondents were informed that the answers they provided 
would be held in strict confidence. Respondents were informed that 
individuals who were to complete the instrument would receive it in the mail, 
and were therefore asked to answer the pilot questionnaire as if it had been 
received in the mail. After the questionnaire was completed, a respondent 
debriefing was applied with the following questions shown in Table 4.4. 
Based on the findings of the pilot study, further refinements were 
made in the questionnaire, following the comments, suggestions and 
apparent difficulties reported by respondents.    
 
Survey Administration 
The mailing package consisted of a professionally printed 
questionnaire, a pre-paid response envelope enclosed, and a letter 
Table 4.4: Debriefing Interview for Pilot Study 
 
Questions 
 
 
The Questionnaire: 
 Are the questions 
o Simple? 
o Easy to understand? 
o Short? 
o Relevant to your business? 
 Is there any question(s) that asks about sensitive issue(s)? 
 Any unanswered questions during the questionnaire completion? Why? 
 Are the words simple/ adequate to you? 
 Any conceptual or question-wording difficulties that were identified?  
 Does the visual presentation of the questionnaire make your response easier? 
Data Collection Strategy: 
 Given the objectives of the study, do you think a mail survey is an appropriate strategy to 
achieve a good response? Why? 
 
Any other comments? 
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addressed to the owner/executive of the company. Bearing a possibly low 
response rate in mind and the relatively affordable postage costs, it was 
decided to do a census of all firms included in the database of this research.  
Consequently, the mailing package posted on 16th November 2005 went to 
the totality of the 1,213 firms included in the sampling frame of this study.  
The findings of a research study done by Erdogan and Baker (2002) 
reinforced the idea that low response rates are typical of industrial mail 
surveys. They compared four follow-up strategies in terms of response rate 
and cost-effectiveness, indicating that all follow-up techniques increase 
response rates. They also stressed the important question of how to set the 
acceptable level of response rate for the initial mailing, stressing that this will 
differ from study to study, client to client, and industry to industry. 
A preliminary notification by e-mail was sent to 1,191 firms with known 
electronic addresses during the period 21st to 24th November 2005. A first 
reminder e-mail was sent then on 6th December 2005 to 1,145 firms which 
did not return the questionnaire by 5th December. With the aim of increasing 
the response rate, a request for help from all Sebrae state branches was 
sent by e-mail during the period 12th to 21st December 2005. After this, a 
second reminder e-mail was sent to companies on 9th January 2006. Finally, 
phone calls were made to five companies with uncompleted questionnaires 
during the period 16th-17th February 2006. Table 4.5 displays the time frame 
for questionnaire design and administration. 
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A total of 152 questionnaires were returned by the closing date of 24th 
February 2006, of which four questionnaires were disregarded. Three 
questionnaires were discarded because of incomplete data. The fourth 
questionnaire was disregarded because, after preliminary screening, it had 
the largest number of employees in the sample. Thus it was decided that a 
search for published information available on the Internet about the company 
would be necessary to check whether or not the company was a truly 
independent and indigenous Brazilian firm, one of the four selection criteria 
for a company to be included in this study‘s sample. The search carried out 
by the researcher revealed that the respondent company was a multinational 
firm. Therefore, a total of 148 completed questionnaires were considered 
valid to this research. 
 
Table 4.5: Time Frame for Questionnaire Design and Administration 
 
Stage 
 
Number of Respondents Time 
 
Content Validity  
 
10 knowledgeable specialists (7 academics, 3 from the 
software industry), both in Brazil and abroad 
 
October-November 2004 
 
Pilot Study 
 
9 entrepreneurs and 1 executive from ten software firms in 
the city of Brasília, Federal District, Brazil 
 
January 2005 
 
 
Final Survey 
 
 
A package of professionally printed cover letter, 
questionnaire, and pre-paid return envelope posted to a 
total of 1,213 firms  
 
16th November 2005 
 
 
Preliminary 
Notification 
 
Notification by e-mail to 1,191 firms with known electronic 
addresses 
 
21-24 November 2005 
 
First reminder 
 
 
E-mails to 1,145 firms which did not return the questionnaire 
by 5
th
 December 
 
6th December 2005 
 
Second Reminder 
 
 
E-mails to 1,063 firms which did not return the questionnaire 
by 5
th
 January with questionnaire attached 
 
9th January 2006 
 
Phone calls 
 
5 firms with uncompleted questionnaires 
 
16-17 February 2006 
 
Closing Date 
 
A total of 152 firms returned the questionnaire 
 
 
24th February 2006 
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Response Rate 
The response rate achieved was 12.5 percent, as shown in Table 4.6, 
which is acceptable given the nature of the target population, mostly firms of 
smaller size. 
 
According to Erdogan and Baker (2002), acceptable levels of 
response rates differ from study to study, client to client, and industry to 
industry. They suggest there is a need for a researcher to carry out a meta-
analytical study reporting average initial response rates for different industrial 
populations so that he/she will not be left alone to his/her own subjective 
judgments, but can rely on objective criteria.  
Although thorough attention was dedicated to the design of the 
questionnaire, the response rate achieved can be considered only moderate. 
There are some possible reasons for the rate achieved. First, the length of 
the questionnaire, and second, the fact that other recent studies, at the time 
of this empirical investigation, were being carried out with basically the same 
target population. A final constraint could be the timing of the survey since 
Table 4.6: Summary of the Survey Response 
 
 
Sample 
 
 
Number of Respondents 
Total sample mailed 1,213 
Received in the first wave (until 5th December 
2005) 
46 
Received in the second wave (until 5th January 
2006) 
82 
Received in the third wave (until 17th February 
2006) 
24 
Total returned questionnaires 152 
 
Response Rate 
 
 
12,5% 
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the initial mailing and the follow-up mailings were dispatched five and three 
weeks prior to Christmas, respectively. The researcher was well aware of 
this difficulty, but had to conduct the survey in 2005 for scheduling reasons.  
Description of the Study Sample and Non-Response Bias 
Table 4.7 shows the investigation of non-response bias in the final 
study‘s sample of 148 firms through a comparison of some chosen aspects 
as between early and late respondents – the early respondents, or ‗first-
wave‘ respondents, being the 46 firms who replied without any further action 
by the researcher, up to 4th December 2005; and the late respondents being 
the 102 firms which replied after this date, when further actions, such as e-
mail reminders sent to sample firms, had been carried out.   
 
 
 
 
 
 
 
 
 
 
 
 
 
  166 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Although the percentages of age groups of respondents and number 
of employees of companies shown in Table 4.7 differ considerably between 
early and late respondent firms, we see that for most of the characteristics 
the figures lie close together, so it is believed non-response bias creates no 
significant problem in this study.     
Representativeness of the Study Sample 
Due to the non-probabilistic nature of the study sample it is important 
to establish its representativeness. Figure 4.2 shows a comparative overview 
of the geographic distribution of samples of surveyed software firms in Brazil, 
Table 4.7: Comparison between Early and Late Respondents 
Categories 
 
Early Respondents 
(n=46) 
 
 
Late 
Respondents 
(n=102) 
 
Years of Experience of Respondents in the industry 
Mean: 17.37 
SD:6.68 
Mean: 15.61 
SD: 8.43 
Gender of Respondents 
 Feminine 6.52% 14.85% 
 Masculine 93.48% 85.15% 
Age of Respondents 
 22-30 6.52% 19.80% 
 31-40 39.13% 46.53% 
 41-50 43.48% 19.80% 
 51-60  8.70% 12.87% 
 Over 60 2.17% 0.99% 
Educational Level of Respondents 
 Secondary education 4.35% 3.96% 
 Undergraduate degree 41.30% 43.56% 
 Postgraduate degree 54.35% 52.48% 
Age of  Companies  
Mean: 11.04 
SD: 6.04 
Mean: 10.58 
SD: 6.75 
Number of Employees 
Mean: 52.85 
SD: 151.82 
Mean: 136.61 
SD: 517.36 
Company Annual Revenue   
 Up to R$2.000.000,00 58.69% 51.97% 
 R$2.000.000,01 – R$10.000.000,00 34.78% 32.36% 
 R$10.000.001 – R$50.000.000,00 4.34% 8.82% 
 Above  R$50.000.000,00 2.17% 6.86% 
Internationalisation   
 Percentage of Imports to Total Supplies in 2004 
Mean: 18.80 
SD: 26.40 
Mean: 24.95 
SD: 29.45 
 Percentage of Exports to Total Sales in 2004 
Mean: 2.38 
SD: 10.90 
Mean: 3.31 
SD: 12.45 
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in official studies of this sector (Ministério da Ciência e Tecnologia – MCT, 
2005) and in the present study.    
Figure 4.2: Comparison of Two Samples of Software Firms in Brazil 
 
Looking at the comparison between the MCT‘s study and this study‘s 
sample, one can assume that the sample for this study provides a good 
representation of the population of software firms in Brazil (Figure 4.2). 
Indeed, the correlation between the number of firms in each region for the 
two surveys was high and statistically very significant (Spearman Rho = .85, 
p<.01). Thus, no great bias in relation to official data on the software sector 
available at the time of this study can be assumed.  
4.6 Development, Operationalisation and Measurement of Variables 
This section describes the development, operationalisation and 
measurement of the variables employed in this study, which were derived 
from previous related research, as already discussed within Chapter 3. Four 
distinct sets of explanatory variables were included in the integrative 
theoretical framework of this research in order to test the linkages among 
relevant internal and external factors which are likely to influence the 
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internationalisation of Brazilian software firms. A three step process was 
followed. First, drawing from the literature, several construct measures were 
developed or adapted on the basis of expert advice and on the pilot study 
phase (see Sections 4.5.2 and 4.5.3), for the context of this research.  
All operational measures consisted of survey questions answered by 
firms´ respondents. For most constructs, the questions were closed-
response and measured as a composite index, calculated as weighted factor 
scores of responses to multi-items on a five-point likert scale provided in the 
questionnaire survey. Second, in order to assess the degree of internal 
consistency of the theoretically derived groupings of variables belonging to 
the constructs already defined, a diagnostic measure known as Cronbach‘s 
alpha reliability coefficient was used in a series of statistical tests. Third, 
confirmatory factor analysis was conducted to assess the validity and 
dimensionality of the scales. 
 
4.6.1 Development and Operationalisation 
Dependent Variables 
According to this study‘s theoretical framework, the 
internationalisation of the firms is expressed by international engagement 
through (a) exports and (b) imports. Although previous internationalisation 
studies have argued the need to overcome the traditional adoption of single 
measures of a firm‘s internationalisation (Hadley and Wilson, 2003), and that 
internationalisation has performance (what goes on overseas), structural 
(what resources are overseas) and attitudinal (what is top management´s 
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international orientation) attributes, as Sullivan (1994) suggests, it was 
considered adequate, for methodological purposes, to focus our attention in 
this study on only two performance variables, exports and  imports.  
Building on Sullivan´s findings (1994) on foreign sales as a 
percentage of total sales as one of the variables that loaded most highly on a 
comparison of nine operationalisations of the ―degree of internationalisation‖, 
exports was measured in the survey questionnaire as a ratio variable by the 
percentage of sales to foreign markets to total sales. As such, the range of 
value for a firm is 0.0 (absolutely no foreign sales) to 100 (absolutely total 
sales to foreign markets). Following the same logic, imports was measured in 
the survey questionnaire as a ratio variable by the percentage of supplies, in 
terms of value, from abroad. As such, the range of value for a firm is 0.0 
(absolutely no supplies of foreign machinery, equipment, software, or any 
other type of foreign input) to 100 (absolutely total supplies of foreign inputs). 
As a second stage, for logistic regression analytical purposes, imports 
and exports were then transformed into dummy variables where firms with a 
percentage of foreign sales different than 0.00 in 2005 were coded ―1‖ 
(exports) and ―0‖  otherwise and firms  with a percentage of supplies from 
abroad different than 0.00 in 2005 were coded ―1‖ (imports) and ―0‖ 
otherwise. 
It is important to stress that, as argued in Chapter 3, the adoption of 
the two dependent variables, exports and imports, is considered more 
adequate to a holistic approach to internationalisation behaviour, involving 
both outward and inward international activities (Bell, 1995; Bjorkman and 
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Kock 1997; Fletcher, 2001; Karlsen et al., 2003; ENSR - European Network 
for SME Research, 2003; Zhou et al., 2007).  
Explanatory Variables 
The development of the four sets of explanatory variables used in the 
theoretical framework of this study, as determinants of both exports and 
imports by Brazilian software firms, are discussed next in more detail. They 
relate to contextual, network, organisational, and entrepreneurial dimensions.  
It is important to stress that most of the explanatory variables in this 
study were measured through perceptual measures. This approach is 
supported by Slangen and Hennart (2007) who assert that researchers can 
rely on managerial perceptions to operationalise certain constructs rather 
than relying exclusively on factual data.  They argue that the main advantage 
of perceptual measures is that they make it possible, by carefully designing 
and formulating survey questions, to reflect theoretical constructs difficult to 
measure through archival data. Table 4.8 outlines the measurement of the 
explanatory variables.  
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Table 4.8: Measurement of Explanatory Variables 
 
Variable 
Category 
Construct/Variable 
 
Hypotheses Previous Research 
Operational Definition and 
Question Number in the Questionnaire 
(Appendices A and B) 
Contextual 
Dimension   
Variables 
 
Institutional Connectedness H1 Granovetter (1992), Halinen and Törnroos (1998), Fletcher and Barrett (2001) 
6 items measured on a 5-point Likert-scale, Questions E.1.4 to E.1-8, 
E.1.15. 
Geographic Concentration of 
Firms 
H2 
Sengenberger and Pyke (1992), Porter (1998), Schmitz (1999), Pietrobelli (2002), Boschma and Ter 
Wal (2005) 
Number of firms in the sample for every 10,000km2 of each Brazilian 
Federal State, Geographic location of firm obtained using data of city 
and state supplied in the questionnaire. Measured as dummy variables 
(0 and 1) 
External Constraints for 
International Operations  
H3 
Barrett and Wilkinson (1985), Cavusgil and Naor (1987), Kwon and Knopa (1993), Cavusgil and Zou 
(1994), Katsikeas (1994); Leonidou and Katsikeas (1996), Zou and Stan (1998), Baldauf et al. 
(2000), Da Silva and Da Rocha (2001), Whitelock and Jobber (2004) 
16 items measured on a 5-point Likert-scale, Questions B.13.1 to 
B.13.16 
 
 
Network Dimension 
Variables 
 
 
Participation in Business 
Networks 
H4 Cook and Emerson (1978), Axelsson (1992), Borgatti and Foster (2003) 
2 items, measured as dummy variables (0 and 1) in Questions C.1 and 
C.2, used to establish the participation or not in business networks 
Collaboration with Foreign 
Partners 
H5 Wright et al. (2002), Knight and Cavusgil (2004) 7 items measured on a 5-point Likert-scale, Question B.14 
Trust  
 
 
 
H6a, H6b, H6c 
 
 
 
Axelsson and Easton (1992), Granovetter (1992), Blankenburg (1995), Nakamura et al., (1997), 
Moller and Halinen (1999), Johnsen and Johnsen (1999),Dyer (2000),  Helfert et al. (2002), Sherer 
(2003) 
6 items measured on a 5-point Likert-scale, Questions C.12.1 to C.12.7 
Commitment  Spekman et al. (1997;), Dennis (2000), Helfert et al., (2002), Sherer (2003) 
3 items measured on a 5-point Likert-scale, Questions C.12.12 to 
C.12.14 
Capabilities of Partners Sherer (2003)    
5 items measured on a 5-point Likert-scale, Questions C.12.15 to 
C.12.19 
Interdependence between 
Partners 
H7 
Easton (1992), Holmlund and Törnroos, (1997), Nassimbeni (1998), Smith and Barclay (1999), 
Bengtsson and Kock (2000), Overby and Min (2001), Eriksson and Chetty (2003), Chetty and 
Wilson (2003) 
4 items measured on a 5-point Likert-scale, Questions C.5.1 to C.5.5 
Governance Mechanisms H8 Nakamura et al. (1997), Jones et al. (1997), Jones (1999) 6 items measured on a 5-point Likert-scale, Questions E.1.10 to E.1.14 
Organisational 
Dimension  
Variables  
Size of Firm H9 Calof (1993; 1994), Buckley (1993), Jones (1999), Baldauf et al. (2000) 1 item measured as ordinal variable, Question D.5 
Networking Competences H10 Ritter (1999), Ritter et al. (2002), Ritter and Gemünden (2003) 
20 items measured on a 5-point Likert-scale, Questions D.1.1 to D.1.11 
and D.2.1 to D.2.9 
Technological Capabilities H11 Kohn (1997), Lefebvre et al. (1999), Yang et al. (2004) 
4 items measured: 3 as a ratio (D.6.1 to D.6.3) and 1 as an index 
measure (D7) 
International Entrepreneurial 
Orientation 
H12 Stevenson and Jarillo (1990), Knight (2001), Brown et al. (2001)  23 items measured on a 5-point Likert-scale, Questions F.1.1 to F.1.23 
International Experiential 
Knowledge 
H13 Johanson and Vahlne (1977), Eriksson et al. (1997) 6 items measured on a 5-point Likert-scale, Questions D.8.1 to D.8.6 
 
Entrepreneur-related 
Dimension Variables 
 
Age 
 
H14a, H14b, 
 H14c, H14d 
 
Bilkey and Tesar (1977), Oviatt and McDougall (1994; 1995), Bloodgood et al. (1996), Jones (2001), 
McDougall et al. (2003), Knight and Cavusgil (2004) 
1 item, measured as interval variable, Question G.3 
Education 1 item,  measured as ordinal variable, Question G.4 
Experience 1 item, measured as a ratio, Question G.5 
Language Skills 1 item, measured as a ratio, Question G.6 
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Contextual Dimension Variables 
Institutional Connectedness 
Drawing from the network- and cluster- approach literatures, the 
Institutional Connectedness construct was developed and measured as a 
composite index, calculated as a weighted factor score of responses to six 
items on a five-point Likert scale provided (1=disagree completely; 5=agree 
completely) in the questionnaire survey (Questions E1_4 to E1_8; E1_15). 
The six items were based specifically on the ―micronet-macronet 
embeddedness‖ conceptualisation proposed by Halinen and Törnroos 
(1998)21, referring to the perspective of a single business actor and the 
connections of this actor with various types of broader networks and larger 
entities such as regional economic development, industry development and 
the impact of these on business. Each questionnaire item therefore 
measures the respondents´ degree of agreement with the access to and/or 
possession of connections with a variety of actors: (1) the company‘s access 
to established broader networks; (2) the existence of a support structure 
accessible to businesses; (3) effective initiatives by business-support 
agencies or governmental agencies; (4) the existence of broader networks 
(technological, institutional, etc) in the locality or region where the firm 
operates; (5) the location of the main business network partners in the same 
city as the company; (6) the involvement of the company with the various 
                                            
21
 The micronet is a distinct business activity involving several identifiable business actors, e.g. a 
triad. A macronet may constitute the broader national and/or institutional networks of business as well as non-
business actors (e.g. political and institutional actors), which exert a strong influence on the micronet and its 
activities. (p.193). 
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levels of governmental and regulatory agencies, essential for the acquisition 
of external resources.  
Geographical Concentration of Firms 
Following past research that suggests the specific effects of 
geographical concentration of firms in a territorial area (Schmitz, 1999; 
Pietrobelli, 2002; and Boschma and Ter Wal, 2005), an objective measure of 
Geographic Concentration of Firms was developed. The data for this variable 
was obtained using information provided in the survey questionnaire by 
respondents about location of the company (city and federal state) at the 
time of data collection, and the territorial area for each Brazilian Federal 
State from The Brazilian Institute of Geography and Statistics (IBGE). The 
Geographic Concentration of Firms was then computed and measured as a 
dummy variable, calculated by the number of firms in the sample for every 
10,000km2 of each Brazilian Federal State, with a "high" concentration 
defined as 1 or more firms, and a "low" concentration as being below that. 
The codes of ―1‖ and ―0‖ indicate a ―high‖ and a ―low‖ geographic 
concentration, respectively. 
External Constraints for International Operations 
The variables included in the External Constraints for International 
Operations construct were derived from the examination of the exporting 
literature, with a policy-oriented focus. The construct was developed and 
measured as a composite index, calculated as a weighted factor score of 
responses to sixteen items on a five-point Likert scale provided in the 
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questionnaire survey (Questions B13_1 to B13_16). The respondents were 
asked to indicate to what extent the sixteen items represent constraints on 
the development of the company‘s international operations (1=no limitation; 
5=high limitation). Consistent with previous research, the sixteen items were 
compiled through an adaptation of several authors´ works. Five items were 
included in the questionnaire based on studies (MIT Study, 2002; Stefanuto, 
2004; Botelho et al., 2005) of barriers faced by Brazilian software firms to 
operate internationally: (1) taxation, (2) lack of image for Brazilian software 
internationally, (3) government policy in export assistance, (4) advisory 
services offered by government, and (5) international agreements. Three 
items were drawn from Baldauf et al.´s (2000) study of perceived effects of 
environmental factors on export performance: (1) import tariffs/barriers in 
international markets, (2) cultural differences, and (3) economic conditions in 
the foreign markets. Finally, following a study on the perception of export 
barriers by Brazilian firms by Da Silva and Da Rocha (2001), eight items 
were adapted to be measured: (1) availability of qualified personnel where 
the business is located, (2) lack of national export policy, (3) physical and 
commercial infrastructure, (4) lack of access to information about 
international markets, (5) availability of financing, (6) excessive bureaucracy, 
(7) quality certificates, and (8) competition in international markets.  
Network Dimension Variables 
Participation in Business Networks 
Drawing from the network literature, the Participation in Business 
Networks construct was developed and measured in the context of this study 
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focusing on a single focal actor level of analysis, based on Borgatti and 
Foster´s (2003) conceptualisation of ―ego-networks‖.  As discussed in the 
literature review in Chapter 3, this study applies a definition of business 
network as ―an intentionally created and organised collaboration between 
two or more actors (firms or institutions) which goes beyond a specific task, 
with the purpose of achieving a common objective‖. Using this definition in 
the questionnaire survey, the Participation in Business Networks was 
captured by asking respondents two specific questions (Questions C1 and 
C2).First, the participation in the period of 2003-2005, using dummy codes, 
that is, coded ―1‖ if participation did occur and ―0‖ otherwise. Second, the 
current participation in any business network, at the time when this survey 
was conducted, using dummy codes, that is, coded ―1‖ if participation was 
occurring and ―0‖ otherwise. The Participation in Business Networks of a firm 
was then further divided into "high" participation, defined as a combination of 
participation both in the past (years 2003, 2004, and 2005) and in the 
present (at the time of the survey), coded ―2‖; "low" participation, defined as 
lack of participation in the past and/or the present, coded ―1‖; and no 
participation at all, either in the past or in the present, coded ―0‖.  
Collaboration with Foreign Partners 
Following the results of a study by the European Network for SME 
Research (ENSR) (2003) which demonstrates that for internationalised 
enterprises collaboration with foreign enterprises or partners is more 
frequent, the construct Collaboration with Foreign Partners was developed. 
To measure collaboration with foreign partners, each respondent was asked 
  176 
to indicate, in seven five-point Likert scale items of the questionnaire survey 
(Questions B14_1_2 to B14_6_2; B14_9; B14_11), the extent to which the 
company has developed collaborative arrangements for access to 
international markets (1=not at all; 5=to a great extent). Each item in the 
survey questionnaire, treated as a single variable, corresponds to specific 
types of foreign partners: (1) customers; (2) suppliers; (3) information-
technology (IT) companies; (4) universities; (5) business-support agencies; 
(6) research and technology institutes; and (7) foreign governments, e.g. 
embassies, consulates.  
Trust  
The importance of trust as a fundamental enabler to more 
collaborative relationships in networks has been theoretically argued and 
empirically established in the network literature. The construct Trust was 
measured as a composite index, calculated as a weighted factor score of 
responses to seven items on a five-point Likert scale provided in the 
questionnaire survey (Questions C12_1 to C12_7). The six items were drawn 
from the sixteen measures of trust developed and empirically tested by 
Sherer (2003) in a study of 37 critical factors to the network´s successful 
achievement of objectives. Using the set of seven relational measures drawn 
from Sherer (2003), the survey respondents were asked to indicate to what 
extent they agreed with the following aspects of their network partners: (1) 
reliability; (2) willingness to share internal information; (3) willingness to 
share sensitive data; (4) will not try to go back on their commitments; (5) will 
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not try to take advantage of the others; (6) fairness in joint negotiations; and 
(7) similarity of business values.  
Commitment  
The construct Commitment is drawn from the network literature. The 
construct was measured as a composite index, calculated as a weighted 
factor score of responses to three items on a five-point Likert scale provided 
in the questionnaire survey (Questions C12_12 to C12_14). The three items 
were drawn from the nine measures of commitment developed and 
empirically tested by Sherer (2003) in a study of 37 factors critical to the 
network´s successful achievement of objectives. Using the set of three 
relational measures drawn from Sherer (2003), the survey respondents were 
asked to indicate to what extent they agreed with the following aspects of 
their network partners: (1) willingness of participants to make internal 
changes to adapt to the goals of the network; (2) desire of participants to 
improve their competitive position; and (3) desire of the participants to 
innovate.  
Capabilities of Partners 
The construct Capabilities of Partners is drawn from the network 
literature. The construct was measured as a composite index, calculated as 
a weighted factor score of responses to five items on a five-point Likert scale 
provided in the questionnaire survey (Questions C12_15 to C12_19). The 
five items were derived from the measures developed and empirically tested 
by Sherer (2003) in a study of 37 factors critical to the network´s successful 
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achievement of objectives. Using the set of five relational measures drawn 
from Sherer (2003), the survey respondents were asked to indicate to what 
extent they agreed with the following aspects contributing to the success or 
otherwise of the business network in which the company participates: (1) 
skills diversity of participants; (2) success of participants independently of the 
network; (3) profound knowledge of the values and skills of others; (4) criteria 
for identifying and selecting participants; and (5) explicit procedures for 
monitoring the performance of participants.  
Interdependence between Partners 
 Drawing on past network studies, the construct Interdependence 
between Partners reflects the extent to which firms need to maintain a 
relationship with a partner in order to achieve network goals – which is 
central to understanding exchange relationships (Smith and Barclay, 1999). 
In this study, the four main interdependency forms and co-ordination 
mechanisms operating on business networks proposed by Nassimbeni 
(1998) are used to operationalise interdependence between network 
partners. Thus the construct is operationalised and measured as a 
composite index, calculated as a weighted factor score of responses to four 
items (C5_1 to C5_3 and C5_5) on a five-point Likert scale provided in the 
questionnaire survey: (1) access to resources of partner; (2) complementarity 
of technical and business activities; (3) need for synchronised response of 
both partners in mutual business activities; and (4) written agreements.  
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Governance Mechanisms 
The variables included in the Governance Mechanisms construct were 
derived mainly from the examination of the network literature (Jones et al., 
1997; Provan et al., 2007), as can be seen in more detail in Chapter 3. This 
construct was developed and measured as a composite index, calculated as 
a weighted factor score of responses to six items on a five-point Likert scale 
provided in the questionnaire survey (Questions E1_9 to E1_14). The 
respondents were asked to what extent they agreed with the statements that 
capture aspects of the business network in which they participate: (1) formal 
terms of collaboration; (2) detailed planning and management; (3) 
mechanisms for regular communications and operational links; (4) decision-
making process; (5) informal social systems in place; and (6) balance of 
power between partners.  
Organisational Dimension Variables 
Size of Firm 
Because of this research´s focus on firm size as a variable within the 
investigation of internationalisation, it is important to note that a simple 
universal definition of firm size does not exist due to different size 
classifications being used in past studies. Therefore, the criterion used in this 
research for the size of a firm was made compatible with that of The Brazilian 
Development Bank (BNDES), a federal public company associated with the 
Ministry of Development, Industry and Foreign Trade (MDIC), in considering 
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the classes of annual gross revenue employed in the questionnaire22. Thus, 
categorical data on reported ranges of annual gross revenue in the year 
2004 for firm size classification was obtained in the questionnaire survey as 
follows: (1) micro enterprise: <R$1 million; (2) small enterprise: annual gross 
operating revenue over R$1 million and less than or equal to R$10 million; 
(3) medium enterprise: annual gross operating revenue over R$10 million 
and less than or equal to R$50 million; (4) large enterprise: annual gross 
operating revenue over R$50 million. 
Networking Competences 
The operationalisation of the construct Networking Competences was 
solely derived from the work of Ritter (1999), Ritter et al. (2002), and Ritter 
and Gemünden (2003). It is operationalised and measured based on an 
index, calculated as a weighted factor score of responses to twenty five-point 
Likert-scale type statements divided into two sub-scales that capture: (1) 
eleven items related to network management tasks (Questions D1_1 to 
D1_11); and (2) nine items related to network management qualifications 
(Questions and D2_1 to D2_9). The Cronbach alpha-values of the overall 
network competence scale tested by Ritter et al.  (2002) in five samples 
reveal acceptable reliabilities: original German study (.72); UK sample 1 
(.84); UK sample 2 (.78); UK sample 3 (.86); and Malaysian student sample 
(.67).  
 
                                            
22
After the empirical part of this research was carried out, the National Statute for Small and Micro Enterprises 
(Complementary Law No. 123/2006), commonly known as "General Law for Micro and Small Enterprises" or "Super 
Simples", was enacted in Brazil, on 15 December 2006. By this law, micro and small enterprises are defined as 
companies with annual gross operating revenues of up to R$240,000 and R$2,400,000 respectively.  
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Technological Capabilities 
Based on SME export-performance literature, the construct 
Technological Capabilities is operationalised and measured through a 
composite index comprising four items in the questionnaire survey 
(Questions D6_1 to D6_3; D7) measured as a ratio (percentage of R&D 
investment to the total sales volume in 2003; 2004; and 2005) and one item 
as an index measure of patents hold in Brazil and abroad. 
International Entrepreneurial Orientation  
The construct International Entrepreneurial Orientation is 
operationalised and measured by an index, calculated as a weighted factor 
score of responses to twenty-three five-point Likert-scale type statements, 
based on the work of Knight (2001) and Brown et al. (2001). With a few 
adjustments in wording, twelve items were taken and adapted from three 
scales, originally developed by Khandwalla (1977), Miller and Friesen (1984), 
and Covin and Slevin (1989), tested in a cross-national survey study of 
international SMEs by Knight (2001). The three scales were labelled as 
follows: (1) international entrepreneurial orientation (Questions F1_1 to 
F1_4); (2) strategic competence (Questions F1_5 to F1_9); and (3) 
internationalisation preparation (Questions F1_21 to F1_23) with Cronbach‘s 
alpha values of .78, .64, and .81 respectively. Eleven items of this study‘s 
questionnaire were taken and adapted from three scales within a 20-item 
measurement instrument of firm-level opportunity-based  entrepreneurial 
behaviour developed and tested by Brown et al. (2001), based on 
Stevenson‘s (1983) and Stevenson and Jarillo‘s (1990) notion of 
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entrepreneurial management. The three scales were categorised as follows: 
(1) strategic orientation (Questions F1_10 to F1_13); (2) resource orientation 
(Questions F1_14 to F1_17); and (3) growth orientation (Questions F1_18 to 
F1_20) with Cronbach‘s values of .82, .58, and .71 respectively.  
International Experiential Knowledge 
The operationalisation of the construct International Experiential 
Knowledge was derived from the work of Johanson and Vahlne (1977), and 
Eriksson et al. (1997). It is operationalised and measured based on an index, 
calculated as a weighted factor score of responses to six five-point Likert-
scale type items (Questions D8_1 to D8_6). The items measure the 
importance of the following aspects of a firm‘s experiential knowledge of the 
internationalisation process as obstacles to its attempts to do business 
abroad: (1) lack of command of other languages; (2) lack of knowledge of 
foreign laws/norms/customs; (3) lack of subsidiaries/affiliates outside Brazil; 
(4) lack of collaborative agreements with foreign firms; (5) lack of experience 
abroad; and (6) lack of specific competence/knowledge in relation to 
procedures. 
Entrepreneur-related Dimension Variables 
Age, Education, Experience, and Language Skills 
Age of the entrepreneur was operationalised and measured as 
interval variables, classified into six age groups (up to 21; 22–30; 31-40; 41-
50; 51-60; and over 60), while Education was measured as ordinal variables 
into five categories (no formal education; primary education; secondary 
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education; undergraduate degree; and postgraduate degree). Experience 
was measured on the ratio level, as the number of years of experience the 
entrepreneur has in the software and allied services sector. Finally, 
Language Skills were also operationalised at the ratio level, measured into 
five categories of number of languages, apart from Portuguese, that the 
respondent has the ability to conduct business in (none; 1; 2; 3; 4 or more). 
Control Variables 
 There are some firm-specific factors that may also affect the 
hypothesised relationships, and therefore two control variables were 
introduced in the analysis: Firm Age and Areas of Activity. 
Previous studies have indicated that the history of a firm guides 
present postures and can generate settled processes and routines that 
constrains innovative and risk taking behaviour such as strategies of 
expansion through international markets (Teece et al., 1997; Balabanis and 
Katsikea, 2003; George et al., 2005). A firm´s age determines its ability to 
adopt an international entrepreneurial posture (Balabanis and Katsikea, 
2003; Yiu et al., 2007). Firm Age (Question A3 of the survey questionnaire) 
was measured by subtracting the year of establishment and the year of this 
study´s data collection.  
Also, it has been noted that a significant feature of software firms is 
the area of activity within the industry, characterising the types of products 
and services commercialised through the operation of distinct business 
models (Rocha, 1998; Roselino, 2006a; Roselino, 2006b). This 
characterisation has important consequences on market structures, levels of 
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technological innovation, specialisation of the workforce, and also on the 
competitive position of Brazilian firms in both the domestic and international 
markets (Roselino, 2006b; Softex, 2009). The areas of activities were 
classified, according to question A1 of the survey´s questionnaire, into five 
categories: outsourcing (of personnel, equipment, systems, etc); bespoke 
software; customised software; packaged software; and embedded software. 
Areas of Activity was operationalised in the form of dummy variables, coded 
as ―1‖ for each of the five categories, and ―0‖ otherwise. 
4.6.2 Measurement of Constructs: Reliability and Factor Analysis 
The Cronbach‘s alpha reliability coefficient was employed in a series of 
statistical tests to assess the reliability of twelve of the study constructs. This 
statistic is the most widely used measure (Hair et al., 2006) which helps to 
examine whether the individual variables of these scales are measuring the 
same construct. In line with the author, threshold values above .60 were 
adopted as representing the lower limit of acceptability to pass the reliability 
check. 
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As shown in Table 4.9, Cronbach‘s alpha values of all variables 
belonging to the twelve multi-item scale constructs proposed were beyond 
.70, while only one – Technological Capabilities – was below this value, 
suggesting the constructs are acceptably reliable, being supported as part of 
meaningful underlying structures. It should be noted that some variables are 
directly measured in this study, being not characterised as multi-item scale 
constructs that require operationalisation: Size of Firm; Geographic 
Concentration of Firms; Participation in Business Networks. Also, the 
entrepreneur-related variables (Age; Education; Experience; and Language 
Skills), fall into this category. Thus, these variables are not included in Table 
4.9. 
 
 
Table 4.9: Alpha Coefficients of Multi-item Scale Constructs of this Study 
 
Dimension Constructs 
No.   
of 
variables 
Cronbach’s 
alpha 
Standardised 
item alpha 
 
Contextual 
Institutional Connectedness 6 .79 .80 
External Constraints for 
International Operations 
16 .89 .89 
 
 
Network 
Collaboration with Foreign 
Partners 
7 .72 .78 
Trust  7 .78 .78 
Commitment  3 .71 .72 
Capabilities of Partners 5 .74 .74 
Interdependence between 
Partners 
4 .73 .73 
Governance Mechanisms 6 .87 .87 
 
Organisational 
 
Networking Competences 20 .92 .93 
Technological Capabilities 4 .77 .64 
International Entrepreneurial 
Orientation  
23 .83 .84 
International Experiential 
Knowledge 
6 .78 .79 
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Factor Analysis 
After computing the Cronbach´s alpha for construct reliability, a factor 
analysis was performed on the set of items pertaining to each of the twelve 
multi-item scale measured constructs in order to calculate weighted factor 
scores.  
Factor Analysis was used to construct an index by company bringing 
together the information contained in the variables of interest, taking into 
account the importance (loading) of each. Once the estimation of loading 
was completed, the Weighted Least Squares (WLS) method was used to 
estimate the score (index) of each company. For the development of a single 
score, only the first factor was retained. In fact, this factor carries most of the 
information contained in the data. 
One way to assess the suitability of the factorial design is from the 
criterion of Kaiser-Meyer-Olkin. Because not all items of each of the twelve 
constructs loaded significantly, the Kaiser-Meyer-Olkin Test was carried out  
as a further statistical assessment to determine the overall fit of the factorial 
model.  
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The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy 
indicates the partial correlation coefficients among the items and ranges 
between 0 and 1. A KMO near 1 supports a factor analysis and anything less 
than 0.5 is probably not qualified to support useful factor analysis (Pett et al., 
2003). As indicated in Table 4.10, the Kaiser-Meyer-Olkin (KMO) statistical 
test displays satisfactory results. 
 
4.6.3 Comparison between Exporters and Importers 
 This section discusses differences between groups of firms in regard 
to the nineteen constructs of the study. The differences in the values of the 
constructs between groups of exporters versus non-exporters and importers 
versus non-importers might be of interest to this study. Thus the Mann-
Whitney U test was applied to compare the means of the study constructs 
between these groups. The results are shown in Table 4.11.  
Table 4.10: Suitability of Factorial Design: KMO Test Results 
 
 
Construct 
 
KMO 
 
Institutional Connectedness 0,77 
External Constraints for International Operations 0,75 
Collaboration with Foreign Partners 0,69 
Trust  0,74 
Commitment  0,61 
Capabilities of Partners 0,63 
Interdependence between Partners 0,68 
Governance Mechanisms 0,84 
Networking Competences 0,88 
Technological Capabilities 0,70 
International Entrepreneurial Orientation 0,79 
International Experiential Knowledge 0,76 
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Table 4.11: Means of Study Constructs and Mann-Whitney U Test 
 
 
Dimension 
 
Construct 
 
Exporters 
 
Importers 
 
Yes No z p Yes No z p 
 
Contextual 
Institutional Connectedness 4.5 3.7 2.3 0.02 3.9 3.7 -0.7 0.48 
Geographic Concentrations of Firms 0.6 0.5 0.7 0.45 0.5 0.5 -0.8 0.43 
External Constraints for International Operations 4.8 5.4 2.6 0.01 4.9 5.4 1.7 0.09 
 
 
Network 
Participation in Business Networks 0.7 0,4 2.6 0.01 0.5 0.4 -0.7 0,47 
Collaboration with Foreign Partners -85.5 -9.7 -2.8 0.01 -29.4 -10.6 2.9 0.00 
Trust  5.8 5.9 -0.4 0.67 5.8 6.0 1.4 0.16 
Commitment  4.6 4.5 0.1 0.92 4.5 4.5 0.3 0.80 
Capabilities of Partners 4.7 4.9 -0.6 0.54 4.7 5.2 1.2 0.24 
Interdependence between Partners 4.4 3.9 1.6 0.11 3.2 4.0 -0.6 0.55 
Governance Mechanisms 3.5 3.1 1.7 0.09 5.8 3.2 -0.4 0.69 
 
 
Organisational 
Size of Firm 4.4 2.5 3.7 0.00 3.1 2.3 -2.5 0.02 
Networking Competences 5.6 4.9 3.0 0.00 5.1 4.9 -0.7 0.51 
Technological Capabilities 17.4 16,8 0.3 0.75 17.7 15.3 -1.3 0.21 
International Entrepreneurial Orientation 6.5 5.5 3.7 0.00 5.7 5.7 0.0 0.99 
International Experiential Knowledge 4.7 5.1 -1.7 0.09 5.0 5.1 0.9 0.38 
 
 
Entrepreneur 
 
Age 3.3 3.4 -0.7 0.52 3.3 3.6 1.3 0.18 
Education 4.6 4.5 0.7 0.49 4.5 4.5 0.2 0.85 
Experience 14.2 16.6 -1.3 0.20 15.0 18.7 2.5 0.01 
Language Skills 2.6 2.0 2.9 0.00 2.2 2.0 -1.1 0.28 
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 Assuming a significance level of 10 percent, Table 4.11 shows that 
there were differences in both the comparisons between exporters and non-
exporters, and importers and non-importers.  
 For exporters, the test showed that statistically significant differences 
are present in several constructs: Institutional Connectedness, External 
Constraints for International Operations, Participation in Business Networks, 
Collaboration with Foreign Partners, Governance Mechanisms, Size of Firm, 
Networking Competences, International Entrepreneurial Orientation, 
International Experiential Knowledge, and Language Skills. As for importers, 
the statistically significant differences are present in fewer constructs: 
External Constraints for International Operations, Collaboration with Foreign 
Partners, Size of Firm, and Experience. 
4.6.4 Data Processing and Analysis 
Responses to the questionnaire items were entered into Statistica 7.0, 
a statistical software package for Windows database 
(http://www.statsoft.com/). All data used in the analysis were from the survey 
instrument. The organisation of the raw data was done through editing and 
cleaning the collected data within the statistical software database before 
analysis, a step followed by the researcher (Frankfort-Nachmias and 
Nachmias, 1996).  
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Outliers and Missing Data 
As Hair et al. (2006) recommend, a structured process to address 
outliers and missing data was adopted. The approach taken to deal with 
missing data in this study involved examining the patterns of the data to 
determine the extent of the missing data for individual variables, individual 
cases, and overall, and implementing the appropriate remedies. Resulting 
from this process, as mentioned previously in this chapter, three companies 
were taken out of the analysis because the amount of missing data was 
above 50 percent in each questionnaire.  
The variables to be imputed are the dummies for export and import 
(EXP20051 and IMP20051) B2_3 and B4_3, besides those used in the 
definitions of the constructs, which have missing values.  
To deal with missing data in the analysis, the imputation methods 
using only complete data were not chosen because of their great impact on 
sample size reduction. Therefore, following Hair et al. (2006) a multiple 
imputation strategy was applied across all individual cases:  
(1) For ordinal variables: the Spearman correlation matrix was 
calculated within each set of variables forming the constructs. For each 
variable of interest the value of the variable most correlated was imputed. If 
the variable most correlated was also missing for that observation, the value 
of the 2nd largest correlation was attributed to the variable, and so on. For 
the cases in which all variables were missing within a questionnaire block for 
the same company, a search was made in different blocks, following the 
same approach of the Spearman Correlation Matrix. The few missing values 
remained were imputed with the value of the variable mode.  
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(2) For quantitative variables: the imputation of the variables D6_1, 
D6_2, and D6_3 was made from simple OLS regression models, combining 
these variables in pairs. Intuitively, R & D investment values in a given year 
could be explained by values of investment in other years. For the variable 
B4_3 a regression model was estimated in which the explanatory variable 
was B4_2. For cases in which D6_1, D6_2, and D6_2 D6_3 are missing for 
the same company, the imputation was made from random numbers drawn 
from normal distributions with means and standard deviations equal to the 
sample. The same procedure was carried out for the variable B2_3 where 
B2_2 was the explanatory variable of the regression model.  
(3) For binary variables: an attempt was made to fit a logistic model 
for these variables initially, but no good fits were obtained with these models, 
especially for variable D7_2, which had only four cases of success (the 
existence of patents abroad). It was decided therefore to use Discriminant 
Analysis. This technique creates a classification rule based on empirical 
knowledge that reclassifies the existing data. Hence, for the missing cases 
values 0 or 1 obtained in the discriminant analysis were imputed. The 
remaining missing cases were charged with the values of the variable mode. 
 As regards outliers, no cases in this study‘s sample proved to be 
unrepresentative of the population because of extreme characteristics of 
variables. 
4.7 Analytical Techniques 
During the data analysis process, several statistical techniques were 
implemented with the use of the statistical software package Statistica 
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version 7.0. First, a descriptive statistical analysis was carried out to provide 
an overview of the data. Second, the links between the various explanatory 
variables and the dependent variables were tested using techniques such as 
Spearman‘s correlation analysis, and some other statistical tests such as 
Mann Whitney U Test. Third, for measuring the reliability of the constructs, 
Cronbach‘s alpha reliability analysis was used.  
Finally, in order to test the simultaneous links between the dependent 
and the explanatory variables, two multivariate techniques were adopted. 
First, the multidimensional scaling (MDS) method, particularly adequate for 
the analysis of ordinal data, was used during the data-analysis process to 
assist the researcher in gaining deeper insights into the underlying 
dimensions and structure of some important constructs. Second, the logistic 
regression analysis was chosen as the main multivariate analytical technique 
for this research with which to test the relationships between the various 
explanatory variables and the internationalisation variables.  
Logistic Models 
In order to ascertain the determinants of exports and imports logistic 
models have been proposed for each dependent variable (exports and 
imports). The theoretical models consider nineteen explanatory variables: the 
twelve multi-item scale constructs obtained through Factor Analysis, the 
dummies of Geographical Concentration of Firms; Participation in Business 
Networks; and Size of Firm; and the entrepreneur-related variables (Age, 
Education, Experience, and Language Skills).  
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Nevertheless, one problem that arises is the large amount of missing 
values for the constructs whose formation depends on variables of the blocks 
B and C of the questionnaire, since not all respondents responded to these 
blocks (only export companies responded to the block B, while companies 
that participated in some business networks responded to the block C). 
These constructs are: External Constraints for International Operations; 
Trust; Commitment; Capabilities of Partners; Interdependence between 
Partners. As a result, only 28 companies could be used to estimate a logistic 
model with all the study´s constructs and variables, which causes a problem 
of inconsistency in the estimates. It was decided therefore to estimate the 
models with only the constructs that have no variables in blocks B and C in 
their formations.  
Thus the remaining constructs/variables available for logistic 
regression analysis are fourteen: Institutional Connectedness; Geographic 
Concentrations of Firms; Participation in Business Networks; Collaboration 
with Foreign Partners; Governance Mechanisms; Size of Firm; Networking 
Competences; Technological Capabilities; International Entrepreneurial 
Orientation; International Experiential Knowledge; Age; Education; 
Experience; and Language Skills.   
Statistical Assumptions in Logistic Models 
There are statistical assumptions in logistic models that should be 
assessed (Peng et al., 2002). First, given the non-normal distribution of the 
data, the most fundamental statistical assumption in multivariate analysis is 
achieved. Second, the dependent variable should be dichotomous, which is 
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the case of both the dependent variables of exports and imports. Third, there 
should be no outliers in the data, an issue discussed in Section 4.6.4. Fourth, 
the effect of multicollinearity among the explanatory variables needs to be 
checked for. In order to identify possible multicollinearity problems, a 
Pearson´s correlation matrix was calculated (Table 4.12). Even though there 
were a number of statistically significant relationships, the correlations are 
below the commonly used cut-off threshold value of 0.7.  
Furthermore, a second measure of multicollinearity, the variance 
inflation factor (VIF), was calculated to provide an indication of 
multicollinearity problems between constructs used in the logistic models. An 
assessment of the VIF results showed that all values ranged between 1.25 
and 3.50, which are well below the standard cut-off level of 10. (Hair et al., 
2006), making the constructs/variables under examination adequate to 
employ in testing the proposed logistic models. Although included in the 
logistic models, the constructs Geographic Concentration of Firms, and 
Participation in Business Networks, as well as the control variable of Areas of 
Activity are not included in the correlation matrix because they are dummies.  
Fifth, the sample size is particularly important in fitting with the 
maximum likelihood method. Considering the relatively small sample size of 
this study (148 firms), it was necessary to assess the adequacy of the 
sample size for the planned logistic regression analysis. This assessment 
shows that the full sample size exceeds the recommended minimum 5:1 
observation-to-predictor ratio proposed by Hair et al. (2006).  
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Note: ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.  
Table 4.12: Descriptive Statistics and Pearson´s Correlation Matrix 
 
Construct 
 
 
Mean 
 
 
 
SD 
 
 
1 2 3 4 5 6 7 8 9 10 11 12 
 
 
13 
1. Institutional Connectedness 3.84  1.62 1             
2. Governance Mechanisms 3.17  1.63 0.47*** 1            
3. Networking Competences 5.04  1.05 0.35*** 0.35*** 1           
4. Technological Capabilities 16.96  17.43 0.01 -0.05 0.01 1          
5. International Entrepreneurial 
Orientation 
5.72  1.23 0.20** 0.16** 0.52*** 0.00 1        
 
6. International Experiential Knowledge 5.01  1.27 0.12 0.07 0.06 0.04 0.10 1        
7. Collaborative Arrangements with 
Foreign Partners 
-23.54  99.10 -0.11 -0.13 -0.18** 0.13 -0.15* -0.01 1      
 
8. Size of Firm 2.87  2.01 0.18** 0.04 0.43*** -0.16** 0.21** -0.02 -0.52*** 1      
9. Age 3.40  0.93 0.05 -0.05 0.04 -0.03 -0.05  0.04 -0.10 0.23* 1     
10. Education 4.49  0.58 0.16* 0.13 0.15* -0.21***  0.03  0.00 -0.01 0.17** 0.03 1    
11. Experience 16.17  7.94 0.09 0.05 0.08 -0.07 -0.03  0.10 -0.09 0.19** 0.68 -0.04 1   
12. Language Skills   2.12  0.80 0.15* 0.02 0.14*  0.04  0.15* -0.12 -0.00 0.18** 0.05 0.09 0.04 1  
13.  Age of Firm 10.73  6.52 0.12 0.00 0.07 -0.12 -0.06 0.02 -0.27*** 0.48*** 0.32*** 0.03 0.39*** 0.02 1 
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4.8 Sample Characteristics 
 This section conveys the characteristics of sampled firms followed by 
an examination of some demographic aspects of the respondents. This 
broader examination is useful as a background for further analysis in the 
study. 
Profile of the Companies 
Ownership Structure 
Table 4.13 shows the ownership structure of the firms surveyed.  
 
The vast majority of firms, almost 94 percent, are owned and operated 
independently. None of the firms in the survey had any kind of foreign 
ownership or affiliations, offering an indication of their operations being 
domestically focused.   
Number of Employees 
Following the general pattern of business demographics of Brazilian 
firms, the vast majority of companies in the sample (87.1 percent) are, 
Table 4.13: Ownership Structure of Firms Surveyed 
Type of Ownership 
 
Frequency 
 
Percent of Total 
Frequency 
 
Independently owned and operated 139 93.9 
Wholly-owned subsidiary of a national holding company 4 2.7 
Partially-owned subsidiary of a national holding company 2 1.4 
Joint venture between local companies 1 0.7 
Other 4 2.7 
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regarding the number of employees, of smaller size, with less than 100 
employees as indicated in Figure 4.3. 
Figure 4.3: Distribution of Number of Employees 
 
A calculation of the mean revealed an average number of 110.5 
employees with a standard deviation of 438.7 employees. 
Size of Firms 
Firms were categorised according to their size, taking into account the 
classification by revenue adopted for this study (see Section 4.6.1). The 
results are in Figure 4.4. 
Figure 4.4:  Distribution of Firms by Size 
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The great majority (95.5 percent) of companies in this study‘s sample 
is of smaller size, as Figure 4.4 illustrates. This follows the pattern observed 
in other studies in Brazil, which show the prevalence of SME companies as 
being the major constituent of the private sector in the economy generally, as 
well as in the software and allied services sector. 
Areas of Activity 
In order to characterise the activities of the surveyed firms in the 
software and allied services industry, these activities were divided into five 
categories: outsourcing (of personnel, equipment, systems, etc), bespoke 
software, customised software, packaged software and embedded software. 
The main areas of activities of surveyed firms are shown in Figure 4.5.  
 
Figure 4.5: Main Areas of Activity of Firms 
 
It can be seen from the figure above that outsourcing, bespoke and 
customised software were almost equal as principal areas of activity, 
displaying the highest percentages among the options considered by firms. 
From Figure 4.5 we can also see that more standardised activities, delivered 
to customers in the same product format, often referred to as packaged 
software, are cited by 25 percent of the surveyed firms as the main area of 
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activity, followed by embedded software, which is built into other products, 
with 10.8 percent of respondents.  
Products and Services 
Figure 4.6 shows the great diversity of business sectors to which firms in 
the software and allied services industry in Brazil direct their products and 
services.  Looking at the figure, it can be noted that seven specific business 
sectors, among the sixteen listed, appear to be leading sales volumes 
among surveyed firms: warehousing, retail and distribution; services; 
manufacturing; health; banking, and government.   
 
Figure 4.6: Sales Volumes by Products/Services 
 
 
Among the second tier of leading business sectors in sales volumes 
for surveyed firms, it is possible to identify three other industry segments: 
transport, education, and telecommunications. It has to be noted that since 
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firms could sell their products and services to more than one business 
sector, the overall sums of the frequencies can reach above 100 percent of 
the total number of firms in this sample.  
Years of Operation 
As illustrated in Figure 4.7, the majority of firms, nearly 57 percent, 
had been 10 or fewer years in operation, at the time when this survey was 
conducted.  
Figure 4.7: Distribution of Years of Operation 
 
When the mean age is calculated, a value of 10.7 years is obtained 
with a standard deviation of 6.5 years. 
Location 
In Figure 4.8, the distribution of firms by each Federal State in Brazil is 
displayed. The Southeast followed by the South are the regions responsible 
for the majority (79 percent) of respondent firms in which it is possible to note 
that the States of São Paulo (SP) and Minas Gerais (MG), both in this region, 
account for 43 percent of respondent firms.  
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Figure 4.8: Geographical Distribution of Responding Firms in Brazil 
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Internationalisation Characteristics 
The internationalisation of 148 companies in the sample can be 
classified between exporting and importing activities in 2005. The distribution 
of companies is in Table 4.14. 
 
Table 4.14: Frequency Distribution - Exporting versus Importing 
 
 Non-importing Importing Total 
Non-exporting 44 (30%) 77 (52%) 121 (82%) 
Exporting 2 (1%) 25 (17%) 27 (18%) 
Total 46 (31%) 102 (69%) 148 (100%) 
 
In order to verify if the dependent variables "exports" and "imports" are 
independent a Fisher's exact independence test was applied. The result 
showed a bilateral p-value of 0,0025 showing that the variables are not 
independent. 
The paired Student‘s t-tests carried out also confirm the interplay 
between imports and exports, as shown in Figures 4.9 and 4.10. 
Figure 4.9: Proportion of Firms that Imported vs. Exported 
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The above difference between the proportion of firms that had ever 
imported as a function of a firm having ever exported was statistically 
significant (Student's t-test for independent groups with t=-2.290 and p-value 
.02). Having ever exported increases 1.3 times the likelihood of importing. 
 
Figure 4.10: Proportion of Firms that Exported vs. Imported 
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The above difference between the proportion of firms that had ever 
exported as a function of a firm having ever imported was statistically 
significant (Student's t-test for independent groups with t=-2.290 and p-value 
.02). Having ever imported increases four times the likelihood of exporting. 
Looking at Figure 4.11, it can be observed that the mean percentages 
of both imports and exports in 2005 are considerably lower for micro and 
small than for larger companies. Curiously, medium-sized firms had lower 
mean percentages of exports than micro and small firms.   
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Figure 4.11: Boxplot – Imports and Exports in 2005 by Size of Firms 
Mean; Box: Mean±SE; Whisker: Mean±1.96*SE
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In line with Sullivan (1994), structural and attitudinal attributes can 
also be used to characterise the internationalisation behaviour of firms in the 
sample. Structural measures, such as foreign establishment modes used to 
service international markets, and the presence of an import/export 
department in the firm, are outlined, and attitude measures, such as the 
entrepreneurial ability to enter foreign markets shortly after inception, a 
planned approach to internationalisation, and the geographical diversity of 
international markets, are included in the subsequent analysis.   
Age of Firm at First International Sale 
The results shown in Figure 4.12 demonstrate the experience with 
outward internationalisation of participating firms, illustrating the distribution 
of firms according to the age of the firm when its first international sales were 
achieved. Twenty nine of the 148 software firms surveyed undertook 
international sales at some stage of the company‘s life since its foundation.   
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Figure 4.12: Distribution of Firms by Age at First international Sale (n=29) 
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From Figure 4.12, the relatively early beginning of outward 
internationalisation of software firms in the sample can be observed, as 50 
percent of these internationalised firms achieved their first sales to foreign 
markets within the first five years of operation. Four companies in the sample 
had their first sales abroad within 2 years from inception, and could be 
considered ―born global‖ or ―international new ventures‖, if we consider the 
subjective cut-off point of 2-3 years, suggested by many authors (Knight and 
Cavusgil, 1996; Oviatt and McDougall, 1997, 1994; Madsen et al., 2000; 
Chetty and Wilson, 2003), to differentiate between the so-called ―born global‖ 
firms and late internationals.  
Existence of Internationalisation Department 
Study respondents were asked to report the existence of a specific 
department within the firm to deal with import or export matters, with the vast 
majority of firms (71 percent) reporting they did not have such a department 
within the company.  
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Formal Planning 
Figure 4.13 illustrates the distribution of all scores given by firms 
regarding the extent to which they adopt a formally planned strategy for 
entering into foreign markets.  
 
Figure 4.13: Planning Approach to Internationalisation (n=46) 
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Looking at the results of the 46 respondents who completed this 
question, it can be observed that only 21.7 percent of firms provided a 
rating of 4 or 5, indicating the adoption of a more detailed market planning 
to evaluate international markets. The majority of respondents (63 
percent) rated 1 or 2, showing evidence of the limited use of formal 
preparations before firms decide to venture into foreign markets. 
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Modes of International Representation 
Figure 4.14 describes the distribution of respondent firms by the mode 
of international representation utilised.  
   
Figure 4.14: Distribution of Modes of International Representation 
 
When examining the firms‘ operations abroad, it is possible to see that 
only a very small proportion of software firms possess some kind of 
representation in foreign countries, as Figure 4.14 shows. Of the total 
sample, only 6 percent of firms had subsidiaries abroad, followed by the 
modes of affiliates, with 4 percent, and joint ventures, with 2 percent of the 
firms surveyed.  
International Sales Markets 
Study participants were also requested to rate the frequency with 
which their firms sell to specified international geographical markets. Figure 
4.15 displays the mean score ratings for sales in international markets.  
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Figure 4.15: Boxplot – Sales to International Markets/Regions 
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From Figure 4.15, the narrow spread of export destinations among 
respondent firms can be seen. On a 5-point scale, the higher mean scores 
were obtained by South America (1.41), followed by the USA and Canada 
(1.28), and the European Union (1.23).  Other regions were less frequently 
served markets and therefore were rated lower. Mexico and Central America, 
the CPLP Community of Portuguese-Speaking Countries (Portugal, East 
Timor, Angola, Cape Verde, Guinea-Bissau, Mozambique, and São Tomé & 
Principe), and Japan appear as a second-tier of international markets for 
software firms in our sample. A calculation of the mean number of foreign 
markets revealed an average number of 1.03 countries with a minimum of 0 
and maximum of 20 countries (standard deviation of 2.93 countries).  
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Jones and Coviello (2005, p. 290) argue that time-based dynamics 
form a key element of internationalisation, understood as a behavioural 
process in that each firm has a history of internationalisation events. Hence 
this research incorporates a temporal dimension for the international 
evolution of firms by measuring the dependent variables over time, from 
2003-2005, allowing for more depth in understanding trends of 
internationalisation patterns.  This is also discussed subsequently.  
Trends 
Participants in this investigation were asked to examine the 
occurrence of imports and exports in their firms, for the years 2003, 2004, 
and 2005. In Table 4.15, the descriptive statistics of imports and exports for 
this period, as percentages of total supplies and total sales, respectively, 
have been summarised.  These results illustrate the internationalisation 
trends of software firms in the period of 2003-2005, from both outward and 
inward perspectives.    
 
 
Table 4.15: Descriptive Statistics for Imports and Exports (2003-2005) 
 
 
International Operations 
 
 
Share of  Foreign Acquisition to Total 
Supplies (Imports) 
 
Share of Sales to International Markets 
(Exports) 
 
 
Year 
 
N 
 
% of all 
Firms 
 
Mean 
 
SD 
 
N 
 
% of all 
Firms 
 
Mean 
 
SD 
2003 89 68.5 28.25 26.60 19 12.8 11.35 14.60 
2004 91 70.0 27.53 27.11 25 16.9 14.12 17.80 
2005 94 72.3 28.46 27.29 26 17.6 17.99 22.58 
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As can be noted from Table 4.15, the number of firms which reported 
acquisition of inputs of foreign goods increased almost 6 percent in the 
period, while the mean values exhibited a decrease from 2003 to 2004, 
remaining steady in 2005. Statistical testing showed that neither the number 
of firms nor the mean values for the period of 2003-2005 are statistically 
significant (Wilcoxon Matched-Pairs Test).     
As for exports, the scenario is quite different from imports. Although 
the actual number of firms actively involved in exports is much smaller than 
those in imports (Table 4.15), there was an increase of nearly 37 percent in 
the number of firms reporting international sales, from 2003 to 2005, and of 
58 percent in the mean values of exports from 2003 to 2005. The results of a 
hypothesis test performed on exports for the period between 2003 and 2004 
reveal that both the increase in the number of firms and the increase in mean 
values are statistically significant (p<.05 Wilcoxon Matched-Pairs Test).  
Profile of the Respondents 
Gender, Age, Nationality and Education 
The vast majority of survey participants were male respondents, with 
129 questionnaires completed, corresponding to 88 percent of the total 
number of responses obtained, while only 18 female participants completed 
the questionnaire (i.e. 12 percent).  All participants in this study were of 
Brazilian nationality.  
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Figure 4.16: Age Distribution of Respondents 
 
As illustrated in Figure 4.16, among the 148 individuals who 
responded to this study, 88 participants (i.e. 60 percent) were under 40 years 
of age, with a predominance of those of 31 to 40 years (i.e. 44.2 percent). 
While the group of 41 to 50 years consists of 40 participants (i.e. 27.2 
percent), only 19 of those participating in this survey were older than 51 
years of age (13 percent).  The survey participants show high levels of 
educational attainment (see Figure 4.17). 
 
 
Figure 4.17: Educational Levels of Respondents 
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As can be seen in the above figure, respondents are highly qualified, 
with the vast majority of them (96 percent) holding either undergraduate or 
postgraduate degrees.   
Amount of Experience in the Software Industry 
Among the 145 participants who pointed out how many years of 
experience they had already completed in the software industry at the time of 
the survey, the great majority (74 percent) indicated 10 or more years of 
experience. The mean number of years of experience in the sample is 16.16 
years with a standard deviation of 7.94 years. 
Languages Spoken 
The ability of participants to conduct business in other languages 
apart from Portuguese is shown in Table 4.16.   
 
The results shown indicate that the vast majority of participants (76.2 
percent) speak at least one foreign language. By breaking down this 
percentage, it is possible to note that 44 percent of them speak one foreign 
language, whereas 29 percent and only 3 percent of participants of the total 
Table 4.16: Foreign Languages Spoken by Respondents (n=147) 
Number of Foreign 
Languages 
Frequency Percent of Total Frequency 
None 35 24 
1 65 44 
2 42 29 
3 5 3 
4 0 0 
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sample had the ability to conduct business in 2 or 3 languages, respectively.  
Nevertheless, a smaller percentage of respondents (24 percent) reported no 
knowledge of any foreign language.  
Position Occupied 
When the positions of respondents are examined (see Figure 4.18), it 
can be noted that 84 percent of them were in executive positions, either as 
the owner of the firm, or as a director, while managerial level positions were 
indicated by 13 percent of participants, with only 3 percent identifying their 
positions as technical.  
 
Figure 4.18: Position of Respondents 
 
Given that the questionnaire was to be completed by the owner of the 
company or by an executive who was directly involved in strategic decision-
making, Figure 4.18 displays results of a sample which is strongly 
representative of the population the questionnaires were sent to. 
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4.9 Concluding Remarks 
This chapter addressed the research design, methodology and 
implementation of this study. In order to answer the research questions, it 
was deemed that a quantitative approach provides the necessary scope for 
the empirical test of an integrative theoretical framework and hypotheses, 
developed in Chapter 3.  
Starting from a brief review of distinct philosophical perspectives on 
social research discussed, the research philosophy of this thesis is 
positioned within the critical realist perspective, as representing the most 
appropriate foundation from which the methodological choices for this 
investigation were made. The chapter explored the survey method chosen as 
well as the design, pilot test, and implementation of the research instrument, 
a self-administered mail questionnaire. The statistical techniques chosen for 
data analysis are also defined. The results of the empirical part of this study 
are presented in the following Chapters 5, 6 and 7. 
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5. Chapter 5: The Determinants of Exports by 
Software Firms 
 
5.1 Introduction 
This chapter outlines the main empirical findings from the mail 
questionnaire survey in regard to the determinants of exports, chosen as one 
of the dependent variables of the study to measure Brazilian software firms‘ 
internationalisation.   
For the purpose of testing the hypotheses set forth in Chapter 3, 
logistic regression analyses are applied, examining the combined effect of 
factors related to the contextual, network, organisational, and entrepreneurial 
dimensions specified in the theoretical framework of this study on the 
propensity of software firms to export.   
In Section 5.2, the results of the logistic regression models developed 
for the overall sample are discussed and the test of the hypotheses of the 
study is provided. The section also presents an overview of the results 
across all the logistic models, leading to the identification of determinant 
factors that significantly impact the exports of Brazilian software firms. In 
Section 5.3, the results of logistic regression models are displayed for two 
sample sub-groups, smaller firms and larger firms. Section 5.4 closes the 
chapter with a short summary.   
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5.2 Analysis of the Overall Sample 
 The statistical analyses of the empirical data were all entered in 
Statistica version 7.0. An alpha level of significance of 10 percent was used 
for all statistical tests in order to meet the requirements for an acceptable 
analysis. To determine an adequate alpha level for the application of 
regression analyses in this research, given the relatively small sample size 
(N=148), the researcher considered the guidelines for achieving an 
acceptable level of statistical power, i.e., the probability of detecting any 
statistically significant relationship and the generalizability of the result (Hair 
et al., 2006).  
Using the power of the statistical inference test, the researcher 
considered a simultaneous balance between the alpha level, sample size, 
and effect size to achieve the minimum acceptable power level of 80 percent, 
as proposed by Cohen (1988). The researcher therefore calculated a 
medium effect size (effect sizes of 0.2, 0.5, and 0.8 are considered small, 
medium, and large, respectively) with the actual sample of 148 firms to reach 
the desired level of 80 percent power. The results of the power analysis 
calculations indicate that for an alpha level of 0.10, the power obtained was 
0.92, providing more than satisfactory statistical power for the proposed 
regression analyses. Therefore, the consideration above justifies the less 
restrictive alpha level that was chosen. 
 The selection of the explanatory variables to predict the dependent 
variable of exports, as outlined in Chapters 3 and 4, is justified by the review 
of the literature that led to the development of this study´s integrative 
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theoretical framework, from which a set of hypotheses was developed and 
empirically tested.   
 The choice of logistic regression as the main data analysis technique 
for this research is explained by its robustness, flexibility and less restrictive 
assumptions in that it is formulated to predict and explain a dichotomous 
dependent variable, incorporating nominal, ordinal, ratio, or interval variables 
and nonlinear effects as well as a wide range of statistical measures (Hair et 
al., 2006). For the logistic regression analyses, the dependent variable of 
exports was used as a dummy variable where firms with a percentage of 
foreign sales different than 0.00 in 2005 were coded ―1‖ and ―0‖ otherwise.  
 As indicated in Chapter 4, in order to overcome problems of 
inconsistency in the estimates of the logistic models for exports, due to 
missing values in the sample data, some constructs of the theoretical 
framework had to be excluded from further analysis (see Section 4.7). Thus 
the constructs of External Constraints for International Operations; Trust; 
Commitment; Capabilities of Partners; and Interdependence between 
Partners have been dropped out in the logistic regression analyses.     
 Although only multivariate techniques are appropriate to analyse the 
interrelationships between all the explanatory variables of the study 
simultaneously (Hair et al., 2006; Corrar et al., 2007), the researcher had to 
choose an alternative technique for analysis to address this problem, 
undertaking separate bivariate analyses with the use of Spearman´s 
Correlation Rank Tests. The objective was to examine the effect of each of 
the five individual constructs, as explanatory variables of the study, on 
exports. Spearman´s Correlation Rank Tests can be used when data are not 
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normally distributed, which is the case in this study (see Section 4.7). They 
are considered appropriate for the interpretation of the magnitude and 
strength of the associations between two variables, in other words, when the 
behaviour of one affects the behaviour of the other (Gibbons, 1993). This 
measure also allows for the test of the statistical significance of the 
associations.  
 The Spearman´s Correlation Rank Tests were conducted with the 
dependent variable of exports measured as a ratio variable, as in its original 
form in the survey questionnaire. For more detail on the operationalisation of 
the dependent variable of exports, see Section 4.6.1. The results of the 
bivariate analyses testing the associations between the five constructs which 
had to be excluded from the logistic regression analyses and the dependent 
variable of exports are summarised in Table 5.1, and will be discussed in the 
next section.   
 
 
 
 
 
 
  
 The remaining constructs Institutional Connectedness; Geographical 
Concentration of Firms; Participation in Business Networks; Governance 
Mechanisms; Collaboration with Foreign Partners; Networking Competences; 
Table 5.1: Spearman Correlation of Selected Constructs and Exports 
 
Construct 
 
Spearman 
Rho 
 
p 
 
External Constraints for International Operations -0.31 0.03 
Trust  -0.05 0.67 
Commitment  0.05 0.70 
Capabilities of Partners -0.05 0.70 
Interdependence between Partners 0.21 0.09 
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Technological Capabilities; International Entrepreneurial Orientation; 
International Experiential Knowledge; and the variables of Size of Firm; Age; 
Education; Experience; and Language Skills as well as the control variables - 
Firm Age; Outsourcing; Bespoke Software; Customised Software; Packaged 
Software; and Embedded Software, indicating the “Areas of Activity” of 
software firms- have been subjected to further examination as possible 
determinants of exports through the application of logistic regression 
analyses using the maximum likelihood estimation method.  
5.2.1 Assessment of Logistic Models of the Overall Sample 
 Using the overall sample (n=148), this section presents the results of 
the assessment of the five logistic regression models (Table 5.2), each with 
different sets of explanatory variables related to the contextual, network, 
organisational, and entrepreneurial dimensions specified in the theoretical 
framework of this study, with all used to test the research hypotheses about 
their effect on the outward aspect of internationalisation – exports - one of 
the two dependent variables of this study.  Missing cases were negligible and 
varied between 2 to 4 cases per model.   
 Agresti (2002) and Hair et al. (2006) suggest that for small to 
moderate size samples, the Likelihood Ratio Test is generally more reliable 
than the Wald Test as a measure of overall model fit. Thus, although the 
Wald Chi-Square Test was run and its results are shown in all the regression 
models reported in this section, the Likelihood Ratio Test is deemed a more 
appropriate statistic to make statistical inferences about the parameter 
estimates given this study´s sample size.  
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 According to Peng et al. (2002) the soundness of a logistic 
regression model should be evaluated in four distinct ways in regard to: (1) 
overall fit; (2) statistical significance of individual regression coefficients (i.e. 
βs); (3) goodness-of-fit statistics; and (4) classification of the validity of 
predicted probabilities. Thus, several statistics are provided in Table 5.2 for 
the assessment of the overall fit and goodness-of-fit of the five logistic 
models estimated for the overall sample. A descriptive account of the five 
logistic models, the results of the Log-likelihood values and the statistical 
tests of Likelihood Ratio, Hosmer and Lemeshow Goodness-of-Fit, and 
Model R2 and Adjusted R2 23 as well as measures of the validity of predicted 
probabilities of each model will be discussed next. 
 Model 1 provides results testing the impact of the explanatory 
variables related to the contextual dimension on exports: the constructs 
Institutional Connectedness, and Geographical Concentration of Firms. The 
construct External Constraints for International Operations (questions B13_1 
to B13_16 of the survey questionnaire), as discussed in the previous section, 
was dropped for the logistic regression analysis because of missing values in 
the constructs whose formation depended on variables of the block B of the 
survey questionnaire. The intercept of the model (µ = -3.28, p<0.01) was 
negative, indicating that firms are more likely not to export than to export. 
The initial value of the log-likelihood statistic was 133.47.The likelihood ratio 
value is significant (7.15, p<0.05) and demonstrates an improvement of 
Model 1 over the intercept-only model, rejecting the null hypothesis that all 
                                            
23
Adjusted R
2
is a measure that minimizes in a systematic way the impact of the increase in the number of 
independent variables relative to the sample size, addressing the level of overfitting to the R
2
 achieved by the 
model. It is particularly useful in regression models using different number of independent variables (Hair et al., 
2006, p. 216). 
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the coefficients associated with the explanatory variables have a value of 
zero.  
 The inferential goodness-of-fit test of Hosmer and Lemeshow 
provides a comprehensive measure of predictive accuracy of the model, with 
a non-significant value (χ2=4.68, p>0.10) for Model 1 indicating that the 
model fit is acceptable. Supplementary to the Hosmer and Lemeshow test, 
the R2 and Adjusted R2 measures show a starting value of 0.077 and 0.045, 
respectively, against which the addition of explanatory variables in Models 2, 
3, 4, and control variables in Model 5 will be compared in terms of 
improvement in predictive efficiency of the models. The classification matrix 
of this model showed a sensitivity of 100% (it correctly predicts firms that 
export) and a specificity of 0% (it correctly predicts firms that do not export).
 Model 2 gives the results of testing the influence of the explanatory 
variables related to the network dimension on exports: the constructs 
Participation in Business Networks; Governance Mechanisms; and 
Collaboration with Foreign Partners. The constructs Trust; Commitment; 
Capabilities of Partners; and Interdependence between Partners (questions 
C12_1 to C12_7;C12_12 to C12_14; C12_15 to C12_19; and C5_1 to C5_5 
of the survey questionnaire, respectively) were omitted because of missing 
values in the constructs whose formation depended on variables of the block 
C of the survey questionnaire. The intercept of the model was also negative 
(µ = -3.25, p<0.01), indicating that firms are more likely not to export than to 
export. The value of the log-likelihood statistic of Model 2 was 121.30 at a 
p=0.007, indicating that the addition of the three explanatory variables 
related to the network dimension factors represented a statistically significant 
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improvement in the model´s ability to predict the dependent variable of 
exports in comparison to the previous model. Model 2 also displays a highly 
significant likelihood ratio value (19.31, p<0.01), a very good indicator of 
rejection of the null hypothesis, showing an improvement over the intercept-
only model.  
 The result of the Hosmer and Lemeshow test (χ2=11.63, p>0.10) 
indicates that the goodness-of-fit of Model 2 is satisfactory. The R2 and 
Adjusted R2 have both increased to 0.199 and 0.122, respectively, showing 
that the addition of the explanatory variables related to the network 
dimension in Model 2 made an increment in the predictive accuracy of the 
model. The model correctly predicts 99.17% of firms that export, while it 
correctly predicts only 14.81% of firms that do not export.  
 Model 3 displays the results of testing the impact of the explanatory 
variables related to the organisational dimension on exports: Size of Firm; 
Networking Competences; Technological Capabilities; International 
Entrepreneurial Orientation; and International Experiential Knowledge. 
Similarly to Models 1 and 2, the intercept of model 3 was also negative (µ = -
7.64, p<0.01). The value of the log-likelihood statistic of Model 3 was 100.48 
at a p=0.001, indicating that the addition of the five explanatory variables 
related to the organisational dimension factors contributed to a highly 
significant improvement in the model´s ability to predict exports in 
comparison to Model 2. The model shows a highly significant likelihood ratio 
value of 40.14 (p<0.01), thus demonstrating an improvement over the 
intercept-only model. Thus the null hypothesis is rejected.  
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 The Hosmer and Lemeshow goodness-of-fit result with a non-
significant value (χ2=10.01, p>0.10) indicates that the model fit is acceptable. 
The R2 and Adjusted R2 have both increased, to 0.387 and 0.238, 
respectively, showing that the addition of the explanatory variables related to 
the organisational dimension in Model 3 made an increment in the predictive 
accuracy of the model. In comparison with Model 2, the model showed a 
slightly lower sensitivity (97.52%). On the other hand, the specificity of 
33.33% shows an increase in the percentage of correctly predicted firms that 
do not export.  
 Model 4 provides the results of testing the effect of the explanatory 
variables related to the entrepreneur dimension on exports: Age; Education; 
Experience; and Language Skills, completing the four sets of explanatory 
variables of the integrative theoretically-derived framework, while the full 
model - Model 5 - includes the control variables of the study: Firm Age; 
Outsourcing; Bespoke Software; Customised Software; Packaged Software; 
and Embedded Software, as the “Areas of Activity” of software firms. The 
model thus accounts for all main effects and all possible interrelationships of 
the explanatory variables. Model 4 has a highly significant likelihood ratio 
value (46.96, p<0.01) showing an improvement of the model over the 
intercept-only model (µ = -8.36, p<0.05). The value of the log-likelihood 
statistic of Model 4 was 85.97 at a p=0.006, indicating that the addition of the 
four explanatory variables related to the entrepreneur dimension factors 
provided a further and statistically significant improvement in the model´s 
ability to predict exports in comparison to Model 3.  
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 The result of the application of the Hosmer and Lemeshow test to 
Model 4 indicates a good model fit with a non-significant value (χ2=3.09, 
p>0.10). In addition, in comparison to Models 1, 2, and 3, the R2 and 
Adjusted R2 show also an increase in the predictive accuracy of the model, 
with values of 0.462 and 0.278, respectively. Model 4 correctly predicts 
97.48% of firms that export, while it correctly predicts 44.00% of firms that do 
not export, percentages that are slightly lower and higher, respectively, 
compared with Model 3.  
 Similarly to the previous models, the intercept of the full model 
(Model 5) was also negative (µ = -10.22, p<0.05), indicating that firms are 
more likely not to export than to export. Although the value of the full model´s 
log-likelihood statistic (76.75) decreased in comparison with Model 4, the 
addition of the control variables showed no significant contribution to a 
further improvement in the explanatory power of the full model (p=0.161). 
The likelihood ratio value shows that the full model is highly significant 
(55.41, p<0.01), a sign of improvement over the intercept-only model.  
 Also, the Hosmer and Lemeshow test applied to the full model 
indicates a good model fit with a non-significant value (χ2=4.60, p>0.10). The 
results of the R2 and Adjusted R2 measures of 0.533 and 0.323, respectively, 
show a further increase in the predictive accuracy of the model. The 
classification matrix of this model showed a sensitivity of 96.58% (it correctly 
predicts firms that export) and a specificity of 48.00% (it correctly predicts 
firms that do not export).   
 Overall, the full model shows substantial improvements over Models 
1, 2, 3, and 4 in both the statistically based measures of overall model fit and 
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the classification accuracy. Finally, the full model corroborates or refutes the 
findings of the previous logistic models in the explanation of the key 
determinants which conjointly affect the propensity of software firms to 
export.    
 Table 5.2 summarises the results of the logistic regression analyses 
that were performed using the overall sample, associating the likelihood of 
exports, as the dependent variable, to different sets of explanatory variables 
related to the contextual, network, organisational, and entrepreneurial 
dimensions specified in the theoretical framework of this study.  
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Notes: *p<0.10; **p<0.05, ***p<0.01 (standard errors in parenthesis). Figures in the table are beta (β) coefficients.  
 
 
 
 
 
Table 5.2: Determinants of Exports: Logistic Regression Results 
 
 
Dependent 
Variable: 
 
 
 
 
 
Exports 
 
Model 1 
 
Model 2 
 
Model 3 
 
Model 4 
 
Model 5  
 
Contextual 
Factors 
 
Network 
Factors 
 
Organisational 
Factors 
 
Entrepreneur 
Factors 
 
Full Model 
Intercept -3.28*** (0.77) -3.25*** (0.86) -7.64*** (2.24) -8.36** (3.53) -10.22** (4.14)  
 
Explanatory Variables 
 
Contextual Dimension 
Institutional 
Connectedness 
0.36** (0.15) 0.26 (0.17) 0.19 (0.2) 0.22 (0.22) 0.13 (0.24) 
Geographical 
Concentration of Firms 
0.52 (0.45) 0.36 (0.49) 0.40 (0.58) 0.76 (0.65) 0.89 (0.72) 
 
Network Dimension 
Participation in 
Business Networks 
- 0.97* (0.55) 1.19** (0.61) 1.33** (0.68) 1.56** (0.78)  
Collaboration with 
Foreign Partners 
- -0.01* (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.01)  
Governance 
Mechanisms 
- -0.09 (0.18) -0.04 (0.21) -0.05 (0.24) 0.02 (0.24)  
 
Organisational Dimension 
Size of Firm - - 0.34** (0.17) 0.27 (0.18) 0.49* (0.25) 
Networking 
Competences 
- - 0.00 (0.37) 0.24 (0.41) 0.24 (0.46) 
Technological 
Capabilities 
- - 0.02 (0.01) 0.01 (0.02) 0.01 (0.02) 
International 
Entrepreneurial 
Orientation 
- - 0.84*** (0.32) 0.76** (0.34) 0.87** (0.38) 
International 
Experiential Knowledge 
- - -0.40* (0.22) -0.30 (0.26) -0.17 (0.31) 
 
Entrepreneur Dimension 
Age - - - -0.17 (0.45) -0.24 (0.53) 
Education - - - -0.16 (0.58) -0.20 (0.64) 
Experience - - - -0.07 (0.05) -0.10 (0.07) 
Language Skills - - - 0.67 (0.43) 0.81 (0.51) 
      
Control Variables 
 
Firm Age - - - - -0.03 (0.06) 
Areas of Activity      
-Outsourcing - - - - -0.30 (0.83) 
-Bespoke software  - - - - 0.77 (0.82) 
-Customised software - - - - -1.13 (0.73) 
-Packaged software - - - - 1.10 (0.79) 
-Embedded software  - - - - 1.54* (0.84) 
      
Cases in analysis 148 148 148 144 142 
Log-likelihood 133.47 121.30 100.48 85.97 76.75 
Likelihood Ratio 7.15** 19.31*** 40.14*** 46.96*** 55.41*** 
Wald Chi-Square 6.45** 11.54** 23.11** 23.20* 23.03 
Hosmer and Lemeshow 
Goodness-of-Fit  
4.68 11.63 10.01 3.09 4.60 
Model R
2
 0.077 0.199 0.387 0.462 0.533 
Adjusted R
2
 0.045 0.122 0.238 0.278 0.323 
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5.2.2 Hypotheses Testing 
 In this section, the results of the logistic regression analyses using the 
maximum likelihood method to examine the hypothesised effects of several 
determinants of exports by Brazilian software firms are discussed. The test of 
the hypotheses related to Contextual Dimension factors is provided in Model 
1; Network Dimension factors in Model 2; Organisational Dimension factors 
in Model 3; and Entrepreneur-related Dimension factors in Model 4. Model 5 
shows all four sets of explanatory and control variables. The estimated beta 
coefficients (β) for each of the explanatory and control variables in the five 
models are provided in Table 5.2. The direction and magnitude of the impact 
of each of the study´s explanatory variables on exports are assessed by the 
beta coefficients (β) and by the exponentiated coefficients (odds ratio) 
respectively.   
Hypotheses related to Contextual Dimension Factors 
 Hypothesis 1 anticipated a positive association between the 
institutional connectedness of a firm and the likelihood of its 
internationalisation.  As expected, the results of Model 1 show that 
institutional connectedness is statistically significant and positively related to 
exports (β=0.36, p<0.05), the outward element of internationalisation 
measured in this study. The odds ratio for institutional connectedness was 
1.433, indicating that firms with connections and co-ordination mechanisms 
with institutional actors in the context where they operate tended to be more 
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likely to export compared to firms with no institutional connections. Thus 
hypothesis 1 is supported. 
 Hypothesis 2 expected a positive association between the 
geographical concentration of firms and the likelihood of firm´s 
internationalisation. The results of Model 1 show that while firms located in 
geographical proximity to one another tended to be more likely to export 
(odds ratio of 1.682), the positive effect of geographical concentration of 
firms was not significant (β=0.52, p>0.10). Thus hypothesis 2 was not 
supported. 
Hypothesis 3 anticipated a negative association between the 
perceived external constraints for international operations by a firm and the 
likelihood of its internationalisation. As explained in earlier sections of this 
chapter, in order to analyse the effects of the perceived external constraints 
for international operations by a firm on exports, a Spearman Correlation 
Rank Test was applied for testing this hypothesis. The result of the 
Spearman´s Correlation Rank test shown in Table 5.1 indicates that the 
perceived external constraints for international operations are statistically 
significant and negatively related to the dependent variable of exports 
(Spearman Rho =-0.31, p<0.05), as suggested, and hypothesis 3 is 
supported.  
Hypotheses related to Network Dimension Factors 
 Hypothesis 4 expected a positive association between the 
participation of a firm in business networks and the likelihood of its 
internationalisation. The results of Model 2 show that the participation of a 
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firm in business networks is statistically significant and positively related to 
exports (β=0.97, p<0.10). The odds ratio for participation in business 
networks was 2.638, indicating that firms with participation in business 
networks were more than twice as likely to export compared to firms with no 
business network participation. Hence hypothesis 4 is fully supported. 
 Hypothesis 5 proposed a positive association between the 
collaboration of a firm with foreign partners and its internationalisation. In this 
case, the results of Model 2 indicate that collaboration with foreign partners 
is statistically significant, however, contrary to expectations, the effect is of 
the opposite nature (β=-0.01, p<0.10). The odds ratio of collaboration with 
foreign partners was 0.990, indicating that firms in collaboration with foreign 
partners were less likely to export compared to firms with no collaboration 
with such partners. Therefore, hypothesis 5 is partially supported. This 
negative association is counter to the hypothesised association and will be 
examined further in the final chapter of the thesis. 
Hypotheses 6a, 6b and 6c suggest that, respectively, trust, 
commitment, and capabilities of partners perceived as important factors in 
business networks by a firm are positively associated with the likelihood of its 
internationalisation. As explained in earlier sections of this chapter, in order 
to analyse the effects of trust, commitment, and capabilities of partners on 
exports, a Spearman Correlation Rank Test was applied for testing these 
hypotheses. The results of the Spearman´s Correlation Rank test shown in 
Table 5.1 indicate that for trust and capabilities of partners, contrary to 
expectations, the associations with exports are negative and not statistically 
significant (Spearman Rho = -0.05, p>0.10; and Spearman Rho = -0.05, 
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p>0.10, respectively). Although a positive association between commitment 
and exports exists, a statistically significant effect could not be verified 
(Spearman Rho =0.05, p>0.10). Hypotheses 6a, 6b and 6c are therefore not 
supported by the empirical findings. 
Hypothesis 7 anticipated a positive association between 
interdependence between partners perceived as an important factor in 
business networks by a firm and the likelihood of its internationalisation. As 
explained before, a Spearman Correlation Rank Test was applied for testing 
this hypothesis with the results showing a positive and statistically significant 
association with exports (Spearman Rho =0.21, p<0.10), thus supporting 
hypothesis 7.  
Hypothesis 8 expected a positive association between the existence 
of governance mechanisms in business networks and the likelihood of the 
internationalisation of a firm. The results of Model 2 show that firms that 
report the existence of governance mechanisms in the business networks 
they belong to are less likely to export (odds ratio of 0.913) and this negative 
association shows no statistical significance (β=-0.09, p<0.10), providing no 
support for hypothesis 8. This negative association is counter to the 
hypothesised association and will be subject to further discussion in the final 
chapter of the thesis. 
Hypotheses related to Organisational Dimension Factors 
With Hypothesis 9, the positive association between the size of a firm 
and the likelihood of its internationalisation was investigated. Results of 
Model 3 denote that firms of larger size are more likely to export (odds ratio 
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of 1.404) and the estimated coefficient is positive and statistically significant 
(β=0.34, p<0.05), providing support for hypothesis 9.  
 Hypothesis 10 proposes a positive association between the 
networking competences of a firm and the likelihood of its 
internationalisation. In this case, the results of Model 3 indicate that the odds 
ratio of firms with networking competences corresponds to a relationship with 
no direction (the logarithm value of the original beta coefficient for networking 
competences is 1.0) and that the networking competences of a firm show no 
effect on exports (β=0.00, p>0.10). Thus hypothesis 10 was not supported. 
 Hypothesis 11 anticipated a positive association between the 
technological capabilities of a firm and the likelihood of its 
internationalisation. The results of Model 3 suggest that while firms with 
technological capabilities tended to be more likely to export (odds ratio of 
1.020), the positive effect of the technological capabilities of a firm was not 
significant (β=0.02, p>0.10). Thus hypothesis 11 was not supported. 
 In accordance with Hypothesis 12 that relates to the positive 
association between the international entrepreneurial orientation of a firm 
and the likelihood of its internationalisation, the results of Model 3 show a 
positive and statistically highly significant association between the 
international entrepreneurial orientation of a firm and exports (β=0.84, 
p<0.01). The odds ratio for the international entrepreneurial orientation of a 
firm was 2.316, indicating that firms with international entrepreneurial 
orientation were more than twice as likely to export compared to firms with 
no international entrepreneurial orientation. Hence hypothesis 12 is fully 
supported.   
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In Hypothesis 13 a negative association was expected between the 
lack of international experiential knowledge, perceived as a limitation by a 
firm, and the likelihood of its internationalisation. The results of Model 3 
indicate a negative and statistically significant association between the lack 
of international experiential knowledge, perceived as a limitation by a firm, 
and exports (β=-0.40, p<0.05), with firms that perceived international 
experiential knowledge as a limitation being less likely to export than firms 
that did not (odds ratio of 0.670), supporting hypothesis 13. 
Hypotheses related to Entrepreneur Dimension Factors 
Hypotheses 14a, 14b, 14c and 14d suggest that, respectively, the 
age, education, experience, and language skills of the entrepreneur of a firm 
are positively associated with the likelihood of its internationalisation. 
Contrary to expectations, the odds ratios for age (0.433), education (0.843), 
and experience (0.932) indicated that firms with older entrepreneurs, having 
higher levels of formal education, and with higher number of years of work in 
the software industry tended to be less likely to export compared to firms with 
younger entrepreneurs, with fewer years of education, and fewer number of 
years of work in the industry. Also, the results of Model 4 indicate negative 
and statistically insignificant coefficients for age (β=-0.17, p>0.10), education 
(β=-0.16, p>0.10), and experience (β=-0.07, p>0.10), and positive and 
statistically insignificant for language skills (β=0.67, p>0.10). Hence, 
hypotheses 14a, 14b, 14c and 14d are not supported. 
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5.2.3 Overview of Overall Sample Results 
 This section provides a brief analysis of the regression results of the 
overall sample across Models 1 to 5, provided in Table 5.2, leading to the 
identification of the key determinant factors that jointly impact exports of 
Brazilian software firms.  
 Taken together, the empirical findings shown in the five logistic 
models indicate that contextual, network, organisational and entrepreneur-
related factors can explain whether software firms export. Examining the 
results of the regression analyses across all five models, seven explanatory 
variables can be identified as the most important determinant factors of 
exports by Brazilian software firms. 
 First and foremost, at the network dimension, the effect of 
participation in business networks on exports is empirically supported by 
statistical evidence across Models 2, 3 and 4, and is corroborated in Model 5 
(β=1.56, p<0.05) as the key determinant factor in the explanation of exports 
by Brazilian software firms.   
 The second most important determinant of exports by Brazilian 
software firms is the international entrepreneurial orientation of a firm, an 
organisational factor that is statistically supported across Models 3 and 4, 
and is corroborated in Model 5, showing a positive and significant coefficient 
(β=0.87, p<0.05). 
 The third most important determinant of exports by Brazilian software 
firms is the size of a firm, an organisational factor that shows positive and 
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statistically significant coefficients in Model 3, discussed in the previous 
section, and in Model 5 (β=0.49, p<0.10). 
 The results of the logistic regression analyses of the overall sample 
also show that other determinant factors of exports by Brazilian software 
firms are the institutional connectedness of a firm, a contextual factor; 
collaboration with foreign partners, and international experiential knowledge 
perceived as a limitation by a firm, network and organisational factors, 
respectively. Model 5, the full model, shows that the control variable of 
―embedded software‖, as an area of activity of a firm, is positively and 
statistically associated with exports by Brazilian software firms (β=1.54, 
p<0.05). Further, ―embedded software‖ as an area of activity of a firm 
increases more than four times the likelihood of exports by software firms 
(odds ratio of 4.664). Finally, the beta coefficient estimates of collaboration 
with foreign partners (shown in Model 2) and international experiential 
knowledge (shown in Model 3) become statistically non-significant when 
considered with all variables in the logistic regression analysis provided in 
Model 5. 
5.3 Analysis of Sample Sub-Groups 
 In addition to the overall sample analysis provided in the previous 
section, the researcher performed a split-sample analysis where the 
differential effects of factors related to the contextual, network, 
organisational, and entrepreneurial dimensions specified in the theoretical 
framework of this study on the propensity of software firms to export are 
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examined on two sub-groups. The results of separate regression analyses 
are reported in Table 5.3.  
 Before discussing the results, however, it is necessary to describe 
the process by which the choice of sub-groups for further logistic regression 
analyses was made. In order to estimate logistic regression models for sub-
groups, a series of separate logistic regression analyses were run to assess 
the statistical suitability of different sub-groups samples according to 
meaningful categories: age of firm; size of firm by number of employees; 
market scope; business network participation; and size of firm by revenues. 
The choice criteria were that each sub-group within the sample would have 
to comply with the ratio of observations to independent variables and, in 
each case, achieve also a satisfactory model convergence status in the 
logistic procedures of the computer-based software program utilised for the 
calculation of the logistic models of both exports and imports.   
 The assessment of the Statistica software program´s logistic 
procedures outputs revealed that all sub-groups but one indicated problems 
with the validity of the models´ fit. Thus, after the assessment of the 
statistical adequacy of several possible sub-groups samples, separate 
logistic regression models were estimated for two sub-groups according to 
the size of firm by revenues. The sub-group ―smaller firms‖ was classified as 
firms that reported in the questionnaire survey annual gross revenue in the 
year 2004 of <R$2 million, while the sub-group ―larger firms‖ comprises firms 
that reported over R$2 million of annual gross revenue in the same year. It is 
also worth noting that the variable Size of Firm is related to the construction 
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of the sub-groups´ samples and for this reason was removed in each of the 
sub-groups´ logistic regression analyses.  
 Given the moderately small sample size of the overall sample (148 
firms), issues of sample size had to be considered for the planned analysis of 
sub-groups. Thus, in order to meet the recommended minimum 5:1 
observation-to-predictor ratio (Hair et al., 2006), the control variables 
belonging to Areas of Activity were removed in each of the sub-group 
samples. As a consequence, the ―smaller firms‖ sub-group sample´s ratio 
(7:1) exceeds the threshold value of 5:1 in the Full Model displayed in Table 
5.3, with all sets of explanatory variables of the theoretical framework 
included. Although the ―larger firms‖ sub-group sample´s ratio falls below the 
threshold ratio in the Full Model (3.6:1) of the logistic analyses, it was 
deemed more important to keep the explanatory variables of the theoretical 
framework for assessment reasons, rather than removing any further 
variables of the logistic models. 
 Following the case of the overall sample, for the same reasons 
explained earlier in this chapter, the constructs External Constraints for 
International Operations; Trust; Commitment; Capabilities of Partners; and 
Interdependence between Partners were also excluded in the logistic 
regression models estimated for each of the sub-groups samples. The 
―smaller firms‖ sub-group sample consisted of 98 companies and the ―larger 
firms‖ sub-group sample consisted of 50 companies. For the sake of brevity, 
the discussion of the sample sub-groups´ regression results is limited to the 
explanatory variables that show significant beta coefficient estimates in each 
of the two sub-groups. Also, examining the results of the five logistic models 
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for each sample sub-group shown in Table 5.3, a comparison of the 
determinants of exports between smaller and larger firms is provided.  
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Table 5.3: Determinants of Exports: Logistic Regression Results by Sub-Groups 
 
Dependent Variable: 
 
 
 
 
Exports  
Smaller Firms Larger Firms  
Model 1 Model 2 Model 3 Model 4 Model 5 Model 1 Model 2 Model 3 Model 4 Model 5 
Contextual 
Factors 
Network 
Factors 
Organisational 
Factors 
Entrepreneur 
Factors 
Full Model Contextual 
Factors 
Network 
Factors 
Organisational 
Factors 
Entrepreneur 
Factors 
Full Model 
Intercept -2.83*** (1.01) -3.37*** (1.23) -9.19*** (3.28) -5.66 (4.83) -8.21 (6.00) -3.10** (1.33) -2.82* (1.50) -3.40 (3.58) -16.12** (7.55) -16.09** (7.58) 
Explanatory Variables      
Contextual Dimension      
Institutional Connectedness 0.21 (0.21) 0.08 (0.24) -0.04 (0.27) 0.07 (0.32) 0.02 (0.34) 0.40* (0.24) 0.34 (0.26) 0.40 (0.37) 0.54 (0.50) 0.52 (0.51) 
Geographic Concentration of 
Firms 
-0.35 (0.69) -0.10 (0.73) 0.26 (0.84) 0.46 (1.04) 0.03 (1.10) 1.10 (0.68) 0.73 (0.76) 0.74 (0.97) 1.63 (1.68) 1.53 (1.76) 
Network Dimension      
Participation in Business 
Networks 
- 1.58* (0.89) 2.03* (1.00) 1.66 (1.08) 1.79 (1.11) - 0.61 (0.82) 0.54 (0.98) 0.22 (1.34) 0.30 (1.41) 
Collaboration with Foreign 
Partners 
- 0.21 (0.21) 0.30 (0.26) 0.21 (0.28) 0.24 (0.29) - -0.01 (0.00) 0.01 (0.00) -0.01 (0.00) -0.01 (0.00) 
Governance Mechanisms - 0.05 (0.28) -0.01 (0.28) -0.06 (0.33) -0.05 (0.34) - -0.13 (0.27) 0.02 (0.33) -0.11 (0.50) -0.14 (0.52) 
Organisational Dimension      
Networking Competences - - 0.55 (0.52) 0.52 (0.54) 0.64 (0.61) - - -0.94 (0.78) -1.22 (1.33) -1.16 (1.35) 
Technological Capabilities - - 0.03* (0.02) 0.02 (0.02) 0.02 (0.02) - - 0.00 (0.03) -0.02 (0.05) -0.02 (0.05) 
International Entrepreneurial 
Orientation 
- - 0.61 (0.42) 0.48 (0.46) 0.48 (0.47) - - 1.46** (0.59) 2.82** (1.21) 2.81** (1.20) 
International Experiential 
Knowledge 
- - -0.19 (0.29) -0.08 (0.39) 0.00 (0.41) - - -0.75 (0.49) -1.76 (1.07) -1.83 (1.14) 
Entrepreneur Dimension      
Age - - - -0.84 (0.75) -0.88 (0.78) - - - 1.90 (1.33) 2.02 (1.50) 
Education - - - -0.38 (0.89) -0.12 (0.98) - - - 1.44 (1.46) 1.42 (1.45) 
Experience - - - -0.06 (0.10) -0.11 (0.11) - - - -0.31* (0.16) -0.33* (0.19) 
Language Skills - - - 0.74 (0.82) 0.90 (0.86) - - - 0.75 (0.96) 0.73 (0.97) 
Control Variable           
Firm Age - - - - 0.13 (0.14) - - - - 0.02 (0.08) 
Cases in analysis 98 98 98 95 93 50 50 50 49 49 
Log-likelihood 72.19 68.07 54.02 48.72 45.87 52.40 48.27 37.32 0.19 0.12 
Likelihood Ratio 1.45 6.74 16.71* 17.09 17.62 4.87* 8.91 21.47** 35.02*** 35.06*** 
Wald Chi-Square 1.40 5.24 11.04 9.52 9.58 4.15 5.57 9.84 9.08 8.90 
Hosmer and Lemeshow 
Goodness-of-Fit  
8.16 10.99 2.94 6.13 4.99 3.08 8.58 4.47 5.18 5.09 
Model R
2
 0.030 0.138 0.325 0.354 0.367 0.129 0.226 0.483 0.712 0.713 
Adjusted R
2
 0.014 0.067 0.157 0.165 0.173 0.093 0.163 0.349 0.511 0.511 
Notes: *p<0.10; **p<0.05, ***p<0.01 (standard errors in parenthesis).Figures in the table are beta (β) coefficients.  
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 The results of the logistic regressions of the split sample analyses 
demonstrate that there are clear differences between the two samples. The 
findings suggest that contextual, network, organisational, and entrepreneur-
related factors exhibit different effects on the likelihood of exports for smaller 
and larger firms in the Brazilian software industry.  
 The regression results in Table 5.3 show that factors related to both 
the network and the organisational dimensions significantly impact the 
exports of smaller Brazilian software firms. First, the results of Model 1 show 
that participation in business networks has a positive and statistically 
significant impact on the likelihood of exports in smaller software firms 
(β=1.58, p<0.10). Smaller firms that participate in business networks are 
almost five times more likely to export than those that do not (odds ratio of 
4.854).  
 The critical importance participation in business networks for the 
explanation of exports in smaller software firms is further corroborated in 
Model 3, which shows a significant and positive coefficient for this factor 
(β=2.03, p<0.10). With the combined effect of organisational factors, as 
shown in Model 3, the participation of smaller firms in business networks 
increase more than seven times the likelihood of exports by smaller firms 
(odds ratio of 7.614). These results therefore suggest that participation in 
business networks is the most important determinant factor in the 
explanation of exports by smaller Brazilian software firms.  
 Second, as can be observed in Model 3 of the smaller firms´ sample 
sub-group (Table 5.3), the coefficient of the technological capabilities of a 
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firm, a factor related to the organisational dimension, is positive and 
significant (β=0.03, p<0.10), with smaller firms that have technological 
capabilities being more likely to export than firms that do not (odds ratio of 
1.030). Thus, combined in Model 3, the participation in business networks 
and the technological capabilities of a firm are the two most important 
determinants of exports by smaller Brazilian software firms.   
 It is also worth mentioning that the examination of the results of the 
overall statistics and statistical tests of the five logistic models calculated for 
the smaller firms´ sample sub-group demonstrates that Model 3, including 
the network and organisational factors, is the best fitting model. The 
likelihood ratio of the model was significant (16.71, p<0.10) and the value of 
the log-likelihood statistic of Model 3 was 54.02 at a p=0.015, the most highly 
significant among the other logistic models of this sub-group sample, 
showing that the addition of the five organisational variables added 
explanatory power to the model. 
 In contrast, the results of Table 5.3 show that a distinct set of factors 
have significant impact on the exports of larger Brazilian software firms such 
that contextual, organisational, and entrepreneur-related determinants can 
explain exports of this group of firms. Looking at contextual factors, the 
institutional connectedness of larger software firms is positively and 
significantly associated with exports (β=0.40, p<0.05), as the results in Model 
1 show, with larger firms that have institutional connections being more likely 
to export than larger firms that have no institutional connections (odds ratio 
of 1.492).  
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 The results in Model 3, in which organisational factors are included, 
indicate that international entrepreneurial orientation is positively and 
significantly associated with exports of larger software firms (β=1.46, p<0.05) 
and that having an entrepreneurially and internationally-oriented behaviour 
increases more than four times the likelihood of exports by larger Brazilian 
software firms (odds ratio of 4.305). 
 The results of Model 4 of the larger firms´ sub-group sample (Table 
5.3) corroborate the importance of the international entrepreneurial 
orientation of a firm as a factor explaining exports of larger Brazilian software 
firms (β=2.82, p<0.05) and show an increase of more than sixteen times in 
the likelihood of exports by larger Brazilian software firms (odds ratio of 
16.776). Among the entrepreneur variables, an unpredicted negative and 
statistically significant association appears between the experience of the 
entrepreneur in larger firms and exports (β=-0.31, p<0.10).   
 In Model 5 of the larger firms´ sub-group sample, the full model in 
which the four sets of explanatory and control variables are simultaneously 
tested, the international entrepreneurial orientation of a firm again displays a 
positive and significant effect on exports by larger Brazilian software firms 
(β=2.81, p<0.05), while also the negative and statistically significant 
association between the experience of the entrepreneur in larger firms and 
exports is corroborated (β=-0.33, p<0.10). 
 The results of the overall statistics and statistical tests of the five 
logistic models calculated for the larger firms´ sample sub-group show that 
Model 4, including the four sets of explanatory variables, is the best fitting 
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model, with the most highly significant log-likelihood value (0.19 at a 
p=0.000) among the models and a highly significant likelihood ratio (35.02, 
p<0.01). 
5.4 Concluding Remarks 
 This chapter has reported the results of the main empirical data of 
this study, aiming at identifying the determinants of exports by Brazilian 
software firms. For the purpose of inferential analyses, logistic regressions 
were conducted to test a set of hypotheses examining the effects of factors 
related to the contextual, network, organisational, and entrepreneurial 
dimensions specified in the theoretical framework of this study as 
determinants of exports, an outward element of internationalisation, by 
Brazilian software firms. Using several statistical measures, the assessment 
of the logistic models suggest that parsimonious models were created in this 
research, combining good predictors of exports.  
 The results of the logistic regression models developed for the 
overall sample as well as for the two sample sub-groups classified into 
smaller firms and larger firms led to the identification of determinant factors 
that significantly impact exports by Brazilian software firms. Based on the 
regression results shown in the five logistic models of the overall sample, it 
can be noted that seven factors emerge as the most important determinants 
in the explanation of exports by Brazilian software firms. Ranked by order of 
significance, these factors are: participation in business networks; 
international entrepreneurial orientation; size of a firm; institutional 
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connectedness; collaboration with foreign partners; international experiential 
knowledge; and embedded software as an area of activity of a firm.  
 If the logistic regression results of smaller firms and larger firms are 
analysed separately, a distinct set of determinants appear in each of the sub-
group samples. It has been demonstrated that the participation in business 
networks and technological capabilities - network and organisational factors 
respectively - significantly impact the exports of smaller Brazilian software 
firms. In contrast, institutional connectedness, international entrepreneurial 
orientation and experience of entrepreneur - contextual, organisational and 
entrepreneur-related factors respectively - are the most significant 
determinants of exports by larger Brazilian software firms. 
 The findings of this chapter and their implications, together with the 
findings reported in the next Chapter 6, are discussed in the final chapter of 
the thesis. 
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6. Chapter 6: The Determinants of Imports by 
Software Firms 
 
6.1 Introduction 
This chapter examines the main empirical findings in regard to the 
determinants of imports, one of the two dependent variables chosen to 
measure the internationalisation of Brazilian software firms in the study. It 
follows the approach adopted for the analysis of the determinants of exports 
in the previous chapter24. To test the hypotheses of the theoretical framework 
formulated in Chapter 3, logistic regressions are used for the examination of 
the combined effect of factors related to the contextual, network, 
organisational and entrepreneurial dimensions on the propensity of software 
firms to import.     
In Section 6.2, the results of the logistic models developed for the 
overall sample are discussed and the testing of the hypotheses of the study 
is provided. The section also outlines the results across all the logistic 
models, leading to the identification of factors that significantly impact the 
imports of Brazilian software firms. In Section 6.3, results of logistic 
                                            
24
 It should be noted that the researcher´s approach to data analysis and the statistical 
issues addressed for the application of the logistic regression analysis technique in Chapter 
5 are identically applied in Chapter 6, though focused on imports as the dependent variable 
in the latter. Thus, for the sake of brevity, these aspects are discussed more briefly in this 
chapter. 
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regression models are displayed for two sample sub-groups, smaller firms 
and larger firms. Concluding remarks are presented in Section 6.4.  
6.2 Analysis of the Overall Sample 
The statistical analyses of the empirical data reported in this chapter 
were all entered in Statistica version 7.0. An alpha level of significance of 10 
percent was used for all statistical tests in order to meet the requirements for 
an acceptable analysis. As explained in more detail in Section 5.2, the less 
restrictive alpha level chosen is justified by the need to achieve the minimum 
acceptable power level of 80 percent, as proposed by Cohen (1988), given 
the relatively small sample size (N=148). In this study, the power obtained 
was 0.92, providing more than satisfactory statistical power for the proposed 
regression analyses.  
 The selection of the relevant explanatory variables to predict the 
dependent variable of imports (see Chapters 3 and 4), is justified by the 
review of the literature that led to the development of this study´s integrative 
theoretical framework, from which a set of hypotheses was developed and 
empirically tested. Logistic regression analysis is the main data analysis 
technique of this research with which the investigation of the determinants of 
imports was carried out. For the logistic regression analyses, the dependent 
variable of imports was used as a dummy variable where firms with a 
percentage of supplies from abroad different than 0.00 in 2005 were coded 
―1‖ and ―0‖ otherwise.  
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 As indicated in previous chapters (see Sections 4.7 and 5.2), as a 
result of the problems of inconsistency in the estimates of the logistic models 
for imports, the constructs of External Constraints for International 
Operations; Trust; Commitment; Capabilities of Partners; and 
Interdependence between Partners have been dropped out in the logistic 
regression analyses of imports.   To solve the problem, the researcher had to 
choose an alternative statistical technique undertaking separate bivariate 
analyses with the use of Spearman´s Correlation Rank Tests. The objective 
was to examine the effect of each of the five individual constructs, as 
explanatory variables of the study, on imports. Spearman´s Correlation Rank 
Tests are appropriate when data are not normally distributed, as is the case 
in this study (see Section 4.7), and are used for the interpretation of the 
associations between two variables (Gibbons, 1993). They make possible 
the test of the statistical significance of the associations.  
 The Spearman´s Correlation Rank Tests were conducted with the 
dependent variable of imports measured as a ratio variable, as in its original 
form in the survey questionnaire. For more details on the operationalisation 
of the dependent variable of imports, see Section 4.6.1. The results of the 
bivariate analyses testing the associations between the five constructs and 
the dependent variable of imports are summarised in Table 6.1, and will be 
discussed in the next section.   
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 The remaining constructs of Institutional Connectedness; 
Geographical Concentration of Firms; Participation in Business Networks; 
Governance Mechanisms; Collaboration with Foreign Partners; Networking 
Competences; Technological Capabilities; International Entrepreneurial 
Orientation; International Experiential Knowledge; and the variables of Size 
of Firm; Age; Education; Experience; and Language Skills as well as the 
control variables - Firm Age; Outsourcing; Bespoke Software; Customised 
Software; Packaged Software; and Embedded Software, indicating the 
“Areas of Activity” of software firms- have been subjected to further 
examination as possible determinants of imports through the application of 
logistic regression analyses using the maximum likelihood estimation 
method.  
6.2.1 Assessment of Logistic Models of the Overall Sample 
 Using the overall sample (n=148), this section presents the results of 
the assessment of the five logistic regression models shown in Table 6.2, 
Table 6.1: Spearman Correlation of Selected Constructs and Imports 
 
Construct 
 
Spearman 
Rho 
 
p 
 
External Constraints for International Operations -0.24 0.10 
Trust  -0.08 0.52 
Commitment  -0.16 0.21 
Capabilities of Partners -0.24 0.05 
Interdependence between Partners 0.17 0.17 
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each with different sets of explanatory variables related to the contextual, 
network, organisational, and entrepreneurial dimensions specified in the 
theoretical framework of this study, with all used to test the research 
hypotheses about their effect on the inward aspect of internationalisation – 
imports - one of the two dependent variables of this study.  Missing cases 
were negligible and varied between 2 to 4 cases per model.   
 For the assessment of the overall fit and goodness-of-fit of the five 
logistic regression models estimated for the overall sample, having imports 
as the dependent variable, the researcher followed the guidelines proposed 
by Agresti (2002), Peng et al. (2002) and Hair et al. (2006) In doing so, the 
results of the Log-likelihood values and the statistical tests of Likelihood 
Ratio, Hosmer and Lemeshow Goodness-of-Fit, and Model R2 and Adjusted 
R2  as well as measures of the validity of predicted probabilities of each 
model were used to evaluate the soundness of the models employed in the 
logistic regressions discussed in this chapter.   
 Model 1 gives results testing the impact of the constructs Institutional 
Connectedness and Geographical Concentration of Firms, explanatory 
variables related to the contextual dimension, on imports. The intercept of 
the model (µ = 0.26, p>0.10) was positive, indicating that firms are more 
likely to import than to not import. The initial value of the log-likelihood 
statistic was 182.08. The likelihood ratio value is non-significant (1.36, 
p>0.10) and demonstrates that Model 1 does not represent an improvement 
over the intercept-only model. Hence the null hypothesis that all the 
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coefficients associated with the independent variables have a value of zero is 
not rejected.  
 The inferential goodness-of-fit test of Hosmer and Lemeshow 
provides a comprehensive measure for the predictive accuracy of the model, 
with a non-significant value (χ2=3.54, p>0.10) for Model 1 indicating that the 
model fit is acceptable. Supplementary to the Hosmer and Lemeshow test, 
the R2 and Adjusted R2 measures show a starting value of 0.013 and 0.009, 
respectively, against which the addition of independent variables in Models 
2, 3, 4, and 5 will be compared in terms of improvement in predictive 
efficiency of the models. The classification matrix of this model showed a 
sensitivity of 0% (it correctly predicts firms that import) and a specificity of 
100% (it correctly predicts firms that do not import).  
 Model 2 displays the results of testing the impact of the independent 
variables related to the network dimension on imports: the constructs 
Participation in Business Networks; Governance Mechanisms; and 
Collaboration with Foreign Partners. The intercept of the model was also 
positive (µ = 0.22, p>0.10), indicating that firms are more likely to import than 
to not import. The value of the log-likelihood statistic of Model 2 was 180.53 
at a non-significant level of p=0.672, indicating that the addition of the three 
independent variables related to the network dimension did not represent a 
statistically significant improvement in the model´s ability to predict the 
dependent variable of imports in comparison to the previous model. Model 2 
also displays a non-significant likelihood ratio value (2.91, p>0.10), an 
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indicator that the null hypothesis of the intercept-only model, with no 
predictor variables, cannot be rejected.  
 The result of the Hosmer and Lemeshow test (χ2=4.23, p>0.10) 
indicates that the goodness-of-fit of Model 2 is satisfactory. The R2 and 
Adjusted R2 have both increased to 0.027 and 0.019, respectively, showing 
that the addition of the independent variables related to the network 
dimension in Model 2 made a slight increment in the predictive accuracy of 
the model. The model shows no accuracy in correctly predicting firms that 
import (0%), while it correctly predicts 100% of firms that do not import.  
 Model 3 provides the results testing the influence of the explanatory 
variables related to the organisational dimension on imports: Size of Firm; 
Networking Competences; Technological Capabilities; International 
Entrepreneurial Orientation; and International Experiential Knowledge. 
Similarly to Models 1 and 2, the intercept of model 3 was also positive 
(µ=0.08, p>0.10). The value of the log-likelihood statistic of Model 3 was 
174.78 at a non-significant level of p=0.331. The model also shows a non-
significant likelihood ratio value of 8.66 (p>0.10), thus demonstrating that the 
null hypothesis of the intercept-only model cannot be rejected.  
 The Hosmer and Lemeshow goodness-of-fit result with a non-
significant value (χ2=11.28, p>0.10) indicates that the model fit is acceptable. 
The R2 and Adjusted R2 have both increased to 0.080 and 0.057, 
respectively, showing that the addition of the explanatory variables related to 
the organisational dimension in Model 3 made an increment in the predictive 
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accuracy of the model. In comparison with Model 2, the model shows a slight 
improvement in the predictive accuracy of the sensitivity measure which 
indicates the percentage of correctly predicted firms that import (4.35%). On 
the other hand, the specificity of 96.08% shows a slight decrease in the 
percentage of correctly predicted firms that do not import.  
 Model 4 provides the results of testing the effect of the explanatory 
variables related to the entrepreneur dimension on imports: Age; Education; 
Experience; and Language Skills, completing the four sets of explanatory 
variables of the integrative theoretically-derived framework. Model 5 - the full 
model - includes the control variables of the study: Firm Age; Outsourcing; 
Bespoke Software; Customised Software; Packaged Software; and 
Embedded Software, as the “Areas of Activity” of software firms. Thus, the 
model accounts for all main effects and all possible interrelationships of the 
independent variables.  
 The value of the log-likelihood statistic of Model 4 was 156.48 at a 
p=0.001, indicating that the addition of the four explanatory variables related 
to the entrepreneur provided a statistically significant improvement in the 
model´s ability to predict imports in comparison to Model 3. Model 4 has a 
non-significant likelihood ratio value (20.79, p>0.10) showing no 
improvement of the model over the intercept-only model (µ = 2.24, p>0.10). 
Hence the null hypothesis cannot be rejected.   
 The result of the application of the Hosmer and Lemeshow test to 
Model 4 indicates a good model fit with a non-significant value (χ2=4.63, 
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p>0.10). In addition, in comparison to Models 1, 2, and 3, the R2 and 
Adjusted R2 show a further increase in the predictive accuracy of the model, 
with values of 0.189 and 0.134, respectively. Model 4 correctly predicts 
25.00% of firms that import, while it correctly predicts 92.00% of firms that do 
not import, percentages that are slightly higher and lower respectively, 
compared with Model 3.  
 Similarly to the previous models, the intercept of the full model 
(Model 5) was positive (µ =1.25, p>0.10), indicating that firms are more likely 
to import than to not import. The log-likelihood statistic of the full model is 
139.63, showing a statistically significant improvement (p=0.010) in the 
explanatory power of the full model with the addition of the control variables. 
The statistical significance of the likelihood ratio of the full model (34.53, 
p<0.05) shows that it is the only one among the five logistic models 
predicting imports, using the overall sample, that represents an improvement 
over the intercept-only model. Thus the null hypothesis is rejected for the full 
model. 
 Also, the Hosmer and Lemeshow test applied to the full model 
indicates a good model fit with a non-significant value (χ2=2.89, p>0.10). The 
results of the R2 and Adjusted R2 measures of 0.305 and 0.216, respectively, 
show a further increase in the predictive accuracy of the model. The 
classification matrix of this model showed a sensitivity of 41.86% (it correctly 
predicts firms that import) and a specificity of 89.90% (it correctly predicts 
firms that do not import).   
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 The assessment of the five models shows that the full model (Model 
5) provides the necessary statistical soundness and that it represents the 
best fit to the data among the five models analysed having imports as the 
dependent variable. Therefore, the full model is deemed more appropriate for 
testing the research hypotheses for the explanation of the key determinants 
which conjointly affect the propensity of software firms to import.  
 Table 6.2 summarizes the results of the logistic regression analyses 
that were performed using the overall sample, associating the likelihood of 
imports, as the dependent variable, to different sets of explanatory variables 
related to the contextual, network, organisational, and entrepreneurial 
dimensions specified in the theoretical framework of this study.   
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Notes: *p<0.10; **p<0.05, ***p<0.01, (standard errors in parenthesis). Figures in the table are beta (β) coefficients. 
 
Table 6.2: Determinants of Imports: Logistic Regression Results 
 
 
Dependent 
Variable: 
 
 
 
 
 
Imports 
 
Model 1 
 
Model 2 
 
Model 3 
 
Model 4 
 
Model 5 
Contextual 
Factors 
 
Network 
Factors 
 
Organisational 
Factors 
Entrepreneur 
Factors 
Full Model 
Intercept 0.26 (0.51) 0.22 (0.56) 0.08 (1.31) 2.24 (2,16) 1.25 (2.51)  
 
Explanatory Variables 
 
Contextual Dimension 
Institutional 
Connectedness 
0.09 (0.11) 0.05 (0.12) 0.01 (0.13) 0.02 (0.14) -0.06 (0.15) 
Geographical 
Concentration of Firms 
0.33 (0.36) 0.31 (0.38) 0.26 (0.39) 0.46 (0.43) 0.09 (0.47) 
 
Network Dimension 
Participation in 
Business Networks 
- 0.18 (0.40) 0.23 (0.42) 0.14 (0.46) 0.37 (0.52) 
Collaboration with 
Foreign Partners 
- 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.01) 
Governance 
Mechanisms 
- 0.03 (0.14) 0.07 (0.14) 0.08 (0.16) 0.07 (0.17) 
 
Organisational Dimension 
Size of Firm - - 0.27** (0.13) 0.41** (0.16) 0.37** (0.18) 
Networking 
Competences 
- - -0.08 (0.24) -0.03 (0.26) 0.22 (0.27) 
Technological 
Capabilities 
- - 0.01 (0.01) 0.01 (0.01) 0.03* (0.02) 
International 
Entrepreneurial 
Orientation 
- - -0.03 (0.18) -0.13 (0.2) -0.22 (0.21) 
International 
Experiential Knowledge 
- - -0.03 (0.14) 0.03 (0.16) 0.08 (0.17) 
 
Entrepreneur Dimension 
Age  - - - -0.20 (0.3) -0.22 (0.32) 
Education - - - -0.14 (0.36) -0.14 (0.40) 
Experience - - - -0.08** (0.04) -0.13*** (0.04) 
Language Skills - - - 0.03 (0.27) -0.03 (0.30) 
      
Control Variables 
 
Firm Age - - - - 0.14*** (0.05) 
Areas of Activity      
-Outsourcing - - - - -0.76 (0.53) 
-Bespoke software - - - - 0.40 (0.51) 
-Customised software - - - - 0.28 (0.48) 
-Packaged software - - - - -0.38 (0.48) 
-Embedded software - - - - -0.07 (0.78) 
      
Cases in analysis 148 148 148 144 142 
Log-likelihood 182.08 180.53 174.78 156.48 139.63 
Likelihood Ratio 1.36 2.91 8.66 20.79 34.53** 
Wald Chi-Square 1.37 2.14 7.68 15.82 22.54 
Hosmer & Lemeshow  
Goodness-of-Fit  
3.54 4.23 11.28 4.63 2.89 
Model R
2
 0.013 0.027 0.080 0.189 0.305 
Adjusted R
2
 0.009 0.019 0.057 0.134 0.216 
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6.2.2 Hypotheses Testing 
 In this section, the results of the logistic regression analyses using the 
maximum likelihood method to examine the hypothesised effects of several 
determinants of imports by Brazilian software firms are discussed. The test of 
the hypotheses of factors related to the Contextual Dimension, Network 
Dimension, Organisational Dimension and the Entrepreneur-related 
Dimension is provided in Model 5, the full model. The model shows all four 
sets of explanatory and control variables.  
 As discussed in the previous section, the choice of Model 5 with which 
to test the research hypotheses is justified by its statistical superiority, 
showing the best overall fit to the data among the five logistic models 
computed. The estimated beta coefficients (β) for each of the explanatory 
and control variables in the five logistic models are provided in Table 6.2. 
The direction and magnitude of the impact of each of the study´s explanatory 
variables on imports are assessed by the beta coefficients (β) and by the 
exponentiated coefficients (odds ratio) respectively.   
Hypotheses related to Contextual Dimension Factors 
 Hypothesis 1 anticipated a positive association between the 
institutional connectedness of a firm and the likelihood of its 
internationalisation. As can be seen in Table 6.2, contrary to expectations, 
the results of Model 5 show that the respective coefficient is negatively 
related to imports, the inward element of internationalisation measured in this 
study, with no statistical significance (β=-0.06, p>0.10). The odds ratio for 
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institutional connectedness was 0.941, indicating that firms with connections 
and co-ordination mechanisms with institutional actors in the context where 
they operate tended to be less likely to import compared to firms with no 
such institutional connections. Thus hypothesis 1 was not supported. 
 Hypothesis 2 anticipated a positive association between the 
geographical concentration of firms and the likelihood of firm´s 
internationalisation. The results of Model 5 show that while firms located in 
geographical proximity to one another tended to be more likely to import 
(odds ratio of 1.094), the positive effect of geographical concentration of 
firms was not significant (β=0.09, p>0.10). Thus hypothesis 2 was not 
supported. 
Hypothesis 3 expected a negative association between the perceived 
external constraints for international operations by a firm and the likelihood of 
its internationalisation. As explained in earlier sections of this chapter, in 
order to analyse the effects of the perceived external constraints for 
international operations by a firm on imports, a Spearman Correlation Rank 
Test was applied for testing this hypothesis. The result of the Spearman´s 
Correlation Rank test shown in Table 6.1 indicates that although perceived 
external constraints for international operations are negatively related to 
imports and reached a value of p=0.10, they failed to attain the required 
alpha level of significance for this research (Spearman Rho =-0.24, p<0.10), 
and thus hypothesis 3 was not supported.  
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Hypotheses related to Network Dimension Factors 
 Hypothesis 4 expected a positive association between the 
participation of a firm in business networks and the likelihood of its 
internationalisation. The results of Model 5 show that firms that participate in 
business networks are more likely to import (odds ratio of 1.447). However 
this positive association shows no statistical significance (β=0.37, p>0.10). 
Hence hypothesis 4 is not supported. 
 Hypothesis 5 proposed a positive association between the 
collaboration of a firm with foreign partners and its internationalisation. In this 
case, the results of Model 5 indicate that although collaboration with foreign 
partners is positively associated with imports, as expected, it shows no 
statistical significance (β=0.00, p<0.10). The odds ratio of collaboration with 
foreign partners was 1, corresponding to a relationship with no direction. 
Therefore, hypothesis 5 is not supported.  
Hypotheses 6a, 6b and 6c suggest that trust, commitment, and 
capabilities of partners, respectively, perceived as important factors in 
business networks by a firm are positively associated with the likelihood of its 
internationalisation. As explained in earlier sections of this chapter, in order 
to analyse the effects of trust, commitment, and capabilities of partners on 
imports, a Spearman Correlation Rank Test was applied for testing these 
hypotheses. The results of the Spearman´s Correlation Rank test shown in 
Table 6.1 indicate that for trust and commitment, contrary to expectations, 
the associations with imports are negative and not statistically significant 
(Spearman Rho = -0.08, p>0.10; and Spearman Rho =-0.16, p>0.10, 
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respectively). Likewise, in the case of capabilities of partners a negative 
association with imports was found, but with statistical significance 
(Spearman Rho =-0.24, p<0.05). Therefore, only Hypothesis 6c is supported.  
Hypothesis 7 anticipated a positive association between 
interdependence between partners perceived as an important factor in 
business networks by a firm and the likelihood of its internationalisation. As 
explained before, a Spearman Correlation Rank Test was applied for testing 
this hypothesis with the results showing a positive but statistically non-
significant association with imports (Spearman Rho =0.17, p<0.10), providing 
no support for hypothesis 7.  
Hypothesis 8 expected a positive association between the existence 
of governance mechanisms in business networks and the likelihood of the 
internationalisation of a firm. The results of Model 5 show that firms that 
report the existence of governance mechanisms in the business networks 
they belong to are more likely to import (odds ratio of 1.072), but this positive 
association shows no statistical significance (β=0.07, p<0.10), providing no 
support for hypothesis 8. 
Hypotheses related to Organisational Dimension Factors 
With Hypothesis 9, the positive association between the size of a firm 
and the likelihood of its internationalisation was investigated. Results of 
Model 5 denote that firms of larger size are more likely to import (odds ratio 
of 1.447) and the estimated coefficient is positive and statistically significant 
(β=0.37, p<0.05), providing support for hypothesis 9.  
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 Hypothesis 10 proposes a positive association between the 
networking competences of a firm and the likelihood of its 
internationalisation. In this case, the results of Model 5 indicate that although 
the odds ratio of firms with networking competences corresponds to a 
positive effect (odds ratio of 1.246), the positive association between 
networking competences and imports has no statistical significance  (β=0.22, 
p>0.10). Thus hypothesis 10 was not supported. 
 Hypothesis 11 anticipated a positive association between the 
technological capabilities of a firm and the likelihood of its 
internationalisation. The results of Model 5 suggest that while firms with 
technological capabilities tended to be more likely to export (odds ratio of 
1.020), the positive effect of the technological capabilities of a firm was not 
significant (β=0.02, p>0.10). Thus hypothesis 11 was not supported. 
 In contrast with Hypothesis 12 that relates to the positive association 
between the international entrepreneurial orientation of a firm and the 
likelihood of its internationalisation, the results of Model 5 show a negative 
and statistically non-significant association between the international 
entrepreneurial orientation of a firm and imports (β=-0.22, p>0.10). The odds 
ratio for the international entrepreneurial orientation of a firm was 0.802, 
indicating that firms with international entrepreneurial orientation were less 
likely to import compared to firms with no international entrepreneurial 
orientation. Hence hypothesis 12 is not supported.   
In Hypothesis 13 a negative association was expected between the 
lack of international experiential knowledge, perceived as a limitation by a 
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firm, and the likelihood of its internationalisation. The results of Model 5 
indicate, unexpectedly, a positive association between the lack of 
international experiential knowledge perceived as a limitation by a firm and 
imports, but statistically non-significant (β=0.08, p>0.10), with firms that 
perceived the lack of international experiential knowledge as a limitation 
being more likely to import than firms that did not (odds ratio of 1.083). Thus 
hypothesis 13 is not supported. 
Hypotheses related to Entrepreneur Dimension Factors 
Hypotheses 14a, 14b, 14c and 14d suggest that, respectively, the 
age, education, experience, and language skills of the entrepreneur of a firm 
are positively associated with the likelihood of its internationalisation. 
Contrary to expectations, the odds ratios for age (0.802), education (0.869), 
and experience (0.878) indicated that firms with older entrepreneurs, having 
higher levels of formal education, and with more years of work in the 
software industry tended to be less likely to import compared to firms with 
younger entrepreneurs, with fewer years of education, and fewer years of 
work in the industry. Also, the results of Model 5 indicate negative and 
statistically insignificant coefficients for age (β=-0.22, p>0.10), education (β=-
0.14, p>0.10) and language skills (β=-0.03, p>0.10), and negative but 
statistically highly significant coefficient for experience (β=-0.13, p<0.01). 
Hence, only hypothesis 14c is supported. The negative and statistically 
highly significant association between experience and imports will be subject 
to further discussion in the final chapter.  
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6.2.3 Overview of the Overall Sample Results 
 This section provides a brief analysis of the regression results of the 
overall sample in Model 5, provided in Table 6.2, leading to the identification 
of the key determinant factors that jointly affect imports of Brazilian software 
firms. The model shows the best fit to the empirical data. Taken together, the 
empirical findings shown in Model 5 indicate that only organisational and 
entrepreneur-related factors can explain whether software firms import. 
Examining the results of the regression analyses of Model 5, four variables 
emerged to be the most important determinant factors of imports by Brazilian 
software firms. 
 At the organisational dimension, two explanatory variables were found 
to be of importance in the explanation of imports by Brazilian software firms. 
First, the effect of size of a firm on imports is empirically supported by 
statistical evidence in Model 5 as a key determinant factor. Although the 
other logistic models calculated did not perform well in all the tests and 
measures applied for their statistical assessment, the results of Models 3 and 
4 also point to a positive and statistically significant association between the 
size of a firm and imports (β=0.27, p<0.05, in Model 3, and β=0.41, p<0.05, 
in Model 4). The second most important determinant of imports by Brazilian 
software firms at the organisational dimension is the technological 
capabilities of a firm, showing a positive and significant coefficient in the full 
model (Model 5).  
 With regards to entrepreneur-related factors, the experience of the 
entrepreneur emerged as a key determinant of imports by Brazilian software 
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firms, showing a negative and statistically significant association. Further, the 
results of odds ratio show that firms having entrepreneurs with more years of 
work in the software industry are less likely to import than firms having 
entrepreneurs with fewer years of work (odds ratio of 0.878).  
 Finally, the results displayed in Model 5 show that, among the control 
variables, the impact of age of a firm on imports by software firms is positive 
and statistically highly significant (β=0.14, p<0.01). The age of a firm 
increases the likelihood of imports by a software firm (odds ratio of 1.150).  
6.3 Analysis of Sample Sub-Groups 
 In addition to the overall sample analysis provided in the previous 
section, the researcher performed a split-sample analysis where the 
differential effects of factors related to the contextual, network, 
organisational, and entrepreneurial dimensions specified in the theoretical 
framework of this study on the propensity of software firms to import are 
examined on two sub-groups. The results of separate regression analyses 
are reported in Table 6.3.  
 As discussed in Chapter 5, after a series of separate logistic 
regression analyses were run to assess the statistical suitability of different 
sub-groups samples according to meaningful categories (classified by age of 
firm; size of firm by number of employees; market scope; business network 
participation; and size of firm by revenues), separate logistic regression 
models were estimated for two sub-groups according to the size of firm by 
revenues.   
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 The sub-group ―smaller firms‖ was classified as firms that reported in 
the questionnaire survey annual gross revenue in the year 2004 of less than 
R$2 million, while the sub-group ―larger firms‖ comprises firms that reported 
over R$2 million of annual gross revenue in the same year. It is worth noting 
that the variable Size of Firm is related to the construction of the sub-groups´ 
samples and for this reason was removed in each of the sub-groups´ logistic 
regression analyses.  
 Also, given the moderately small size of the overall sample (148 
firms), the control variables belonging to Areas of Activity were removed in 
each of the sub-group samples. This was done in order to meet the 
recommended minimum 5:1 observation-to-predictor ratio (Hair et al., 2006). 
As a consequence, the ―smaller firms‖ sub-group sample´s ratio (7:1) 
exceeds the threshold value of 5:1 in the Full Model (Model 5) displayed in 
Table 6.3, with all sets of explanatory variables of the theoretical framework 
included. Although the ―larger firms‖ sub-group sample´s ratio falls below the 
threshold ratio in the Full Model (3.6:1) of the logistic analyses, it was 
deemed more important to keep the explanatory variables of the theoretical 
framework for assessment reasons, rather than removing any further 
variables of the logistic models. 
 Following the case of the overall sample, for the same reasons 
explained earlier in this chapter, the constructs External Constraints for 
International Operations; Trust; Commitment; Capabilities of Partners; and 
Interdependence between Partners were also excluded in the logistic 
regression models estimated for each of the sub-groups samples. The 
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―smaller firms‖ sub-group sample consisted of 98 companies and the ―larger 
firms‖ sub-group sample consisted of 50 companies. For the sake of brevity, 
the discussion of the sample sub-groups´ regression results is limited to the 
explanatory variables that show significant beta coefficient estimates in each 
of the two sub-groups. Also, examining the results of the five logistic models 
for each sample sub-group shown in Table 6.3, a comparison of the 
determinants of imports between smaller and larger firms is provided.  
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Table 6.3: Determinants of Imports: Logistic Regression Results by Sub-Groups 
 
 
Dependent 
Variable: 
 
 
Imports  
Smaller Firms Larger Firms  
Model 1 Model 2 Model 3 Model 4 Model 5 Model 1 Model 2 Model 3 Model 4 Model 5 
 
Contextual 
Factors 
 
Network 
Factors 
 
Organisational 
Factors 
 
Entrepreneur 
Factors  
 
Full Model 
 
Contextual 
Factors 
 
Network 
Factors 
 
Organisational 
Factors 
 
Entrepreneur 
Factors  
 
Full Model 
Intercept 0.14 (0.58) -0.16 (0.66) -1.10 (1.61) 0.26 (2.74) -0.90 (2.90) 1.47 (1.27) 1.27 (1.40) 7.03** (3.28) 8.70 (7.4) 8.90 (8.35) 
Explanatory Variables      
Contextual Dimension      
Institutional Connectedness 0.08 (0.13) 0.05 (0.15) -0.01 (0.16) -0.04 (0.17) -0.10 (0.18) -0.06 (0.25) -0.12 (0.27) -0.18 (0.31) -0.03 (0.55) -0.09 (0.63) 
Geographical 
Concentration of Firms 
0.21 (0.42) 0.31 (0.44) 0.33 (0.46) 0.47 (0.51) 0.15 (0.55) 0.37 (0.72) 0.40 (0.81) 0.40 (0.92) 2.17 (1.54) 0.74 (2.07) 
Network Dimension      
Participation in Business 
Networks 
- 0.27 (0.48) 0.34 (0.49) 0.03 (0.55) 0.10 (0.59) - -0.03 (0.89) -0.42 (1.02) -2.25 (2.12) -1.24 (2.27) 
Governance Mechanisms - 0.02 (0.16) 0.03 (0.17) 0.01 (0.19) 0.05 (0.20) - 0.11 (0.30) 0.37 (0.35) 1.39* (0.84) 1.06 (0.97) 
Collaboration with Foreign 
Partners 
- -0.15 (0.10) -0.18* (0.11) -0.35*** (0.14) -0.34** (0.14) - 0.00 (0.00) 0.00 (0.00) 0.01 (0.01) 0.00 (0.00) 
Organisational Dimension      
Networking Competences - - 0.18 (0.27) 0.24 (0.28) 0.42 (0.31) - - -0.98 (0.76) -1.10 (1.23) -1.61 (1.57) 
Technological Capabilities - - 0.02 (0.01) 0.02 (0.02) 0.04** (0.02) - - 0.00 (0.03) -0.03 (0.06) 0.04 (0.13) 
International 
Entrepreneurial Orientation 
- - -0.17 (0.21) -0.32 (0.23) -0.43 (0.26) - - 0.69 (0.50) 0.89 (0.75) 1.20 (0.96) 
International Experiential 
Knowledge 
- - 0.16 (0.17) 0.23 (0.18) 0.28 (0.20) - - -0.88** (0.43) -1.17 (0.73) -1.31 (0.95) 
Entrepreneur Dimension      
Age - - - -0.24 (0.35) -0.09 (0.36) - - - -0.19 (1.40) -0.61 (1.44) 
Education - - - -0.09 (0.41) -0.06 (0.43) - - - 2.05 (1.72) 2.32 (1.89) 
Experience - - - -0.05 (0.04) -0.11** (0.06) - - - -0.34* (0.20) -0.33 (0.21) 
Language Skills - - - 0.49 (0.57) 0.46 (0.61) - - - -2.57 (2.07) -2.65 (2.46) 
Control Variable           
Firm Age - - - - 0.11 (0.07) - - - - 0.18 (0.14) 
Cases in analysis 98 98 98 95 93 50 50 50 49 49 
Log-likelihood 131.56 128.02 125.07 115.17 104.81 45.69 44.90 38.60 22.53 21.36 
Likelihood Ratio 0.57 3.10 6.92 14.19 21.07* 0.40 0.76 8.72 25.04** 27.23** 
Wald Chi-Square 0.56 2.88 6.01 11.60 15.15 0.39 0.69 6.43 8.05 6.98 
Hosmer & Lemeshow 
Goodness-of-Fit  
7.51 4.84 8.81 21.20*** 5.44 13.13 14.56* 8.94 7.20 4.67 
Model R
2
 0.008 0.043 0.093 0.191 0.278 0.012 0.024 0.253 0.628 0.670 
Adjusted R
2
 0.006 0.031 0.068 0.139 0.203 0.008 0.015 0.160 0.400 0.426 
 
Notes: *p<0.10; **p<0.05, ***p<0.01 (standard errors in parenthesis). Figures in the table are beta (β) coefficients.  
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 The results of the logistic regressions of the split sample analyses 
demonstrate that there are differences between the two samples. The 
findings suggest that although network, organisational and entrepreneur-
related factors affect the likelihood of imports for smaller and larger firms in 
the Brazilian software industry, the significant factors differ as between the 
two groups. 
 The regression results in Table 6.3 show that three factors related to 
both the organisational and entrepreneur-related dimensions significantly 
impact the imports of smaller Brazilian software firms. First, the results of 
Model 3 show that collaboration with foreign firms has a negative and 
statistically significant impact on the likelihood of imports in smaller software 
firms (β=-0.18, p<0.10). Smaller firms that collaborate with foreign partners 
are less likely to import than those that do not (odds ratio of 0.835).  
 The negative impact of collaboration with foreign partners for the 
explanation of imports in smaller software firms is further corroborated in 
Model 4, which shows a negative  and highly significant coefficient for this 
factor (β=-0.35, p<0.01). With the combined effect of all factors, as shown in 
Model 5, although statistically significant, the beta coefficient of collaboration 
with foreign partners shows a slight decrease in comparison with Model 4 
(β=-0.34, p<0.05), but still negatively impacts the likelihood of imports by 
smaller firms (odds ratio of 0.711). These results therefore suggest that 
collaboration with foreign partners has the strongest impact on imports by 
smaller Brazilian software firms.  
 Second, as can be observed in Model 5 of the smaller firms´ sample 
sub-group (Table 6.3), the coefficient of the technological capabilities of a 
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firm, a factor related to the organisational dimension, is positive and 
significant (β=0.04, p<0.05), with smaller firms that have technological 
capabilities being more likely to import than firms that do not (odds ratio of 
1.040).  
 Third, the work experience of the entrepreneur, measured by the 
number of years working in the software industry emerged as an 
entrepreneur-related factor with an unexpectedly negative impact on imports 
by smaller firms, as can be seen in Model 5 of Table 6.3.  
 Thus, combined in the full model (Model 5), collaboration with foreign 
partners, technological capabilities of a firm, and the experience of the 
entrepreneur of a firm are the three most important determinants of imports 
by smaller Brazilian software firms.   
 It is also worth mentioning that the examination of the results of the 
overall statistics and statistical tests of the five logistic models calculated for 
the smaller firms´ sample sub-group demonstrates that Models 4 and 5 show 
a good fit to the data. A comparison between the overall fit and goodness-of-
fit and other statistical measures of Models 4 and 5 suggests that the latter, 
including the four sets of explanatory variables as well as the control 
variable, is the best fitting model. The likelihood ratio of Model 5, the full 
model, was significant (21.07, p<0.10) and the value of the log-likelihood 
statistic of the model was 104.81 at a p=0.001, the most highly significant 
among the other logistic models of this sub-group sample, showing that the 
addition of the control variable, although not significant, added explanatory 
power to the model. 
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 In comparison with the smaller firms´ sample sub-group, the results of 
the larger firms´ sample sub-group (Table 6.3) show that distinct factors have 
significant impact on the imports of larger Brazilian software firms. Looking at 
organisational factors, the results of Model 3 (Table 6.3) show a negative 
and statistically significant association between international experiential 
knowledge perceived as a limitation by a larger firm and the likelihood of 
imports (β=-0.88, p<0.05), with larger firms that perceived international 
experiential knowledge as a limitation being less likely to import than firms 
that did not (odds ratio of 0.414). 
 Second, a network dimension variable exhibits positive and 
statistically significant association with imports in Model 4 (β=1.39, p<0.10), 
in which the four sets of explanatory variables are simultaneously tested. 
Larger firms with governance mechanisms in the business networks they 
belong to are more than four times more likely to import than firms that did 
not (odds ratio of 4.014), as the results in Model 4 show.  
 The results in Model 4 also indicate that, similarly to the results of the 
smaller firms´ sample sub-group, a third factor related to the entrepreneur 
emerges as having an unexpected negative and statistically significant 
impact on imports: the experience of the entrepreneur (β=-0.34, p<0.10), in 
that larger firms with entrepreneurs with more years of work in the software 
industry are less likely to import (odds ratio of 0.711). 
 The results of the overall statistics and statistical tests of the five 
logistic models calculated for the larger firms´ sample sub-group show that 
Model 4, including the four sets of explanatory variables, is the best fitting 
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model, with the most highly significant log-likelihood value (22.53 at a 
p=0.003) among the models and a significant likelihood ratio (25.04, p<0.05). 
6.4 Concluding Remarks 
 This chapter has reported the results of the main empirical data of this 
study, aiming at identifying the determinants of imports by Brazilian software 
firms. For the purpose of inferential analyses, logistic regressions were 
conducted to test a set of hypotheses examining the effects of factors related 
to the contextual, network, organisational, and entrepreneurial dimensions 
specified in the theoretical framework of this study as determinants of 
imports, an inward element of internationalisation, by Brazilian software 
firms.  
 In spite of the generally weak explanatory strength of the logistic 
models computed to predict imports as an inward aspect of 
internationalisation, three accurate models for predicting imports could be 
found, one using the overall sample, one using the smaller firms´ sample 
sub-group and one using the larger firms´ sample sub-group. Therefore it 
should be noted that the logistic regressions reported in this chapter led to 
the identification of relevant predictors that can explain imports by Brazilian 
software firms.  
 Based on the regression results shown in Model 5 of the overall 
sample, it can be noted that four determinants emerged as the most 
significant in the explanation of imports by Brazilian software firms. These 
factors are organisational and entrepreneurial-related. Ranked by order of 
significance, size of a firm and technological capabilities are organisational 
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factors that significantly impact imports by Brazilian software firms, while the 
experience of the entrepreneur, an entrepreneur-related factor, is also a key 
determinant factor. Among the control variables, the impact of age of a firm 
on imports by software firms has been confirmed.  
 Looking at the logistic regression results of smaller firms and larger 
firms, analysed separately, diiferences emerge between each of the sub-
group samples. It has been demonstrated that three factors related to both 
the organisational and entrepreneur-related dimensions significantly affect 
imports by smaller Brazilian software firms: collaboration with foreign firms 
and technological capabilities, and the work experience of the entrepreneur, 
respectively. In the case of larger firms, three distinct factors emerge as 
significantly affecting imports: international experiential knowledge; 
governance mechanisms; and the work experience of the entrepreneur in the 
software industry - organisational, network, and entrepreneur-related factors, 
respectively. 
 The findings of this chapter and their implications, together with the 
empirical findings reported in Chapters 5, and in the next Chapter 7, are 
discussed in the final chapter of the thesis.  
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7. Chapter 7:  Multidimensional Scaling 
 
7.1 Introduction 
This chapter presents the results of the application of the 
multidimensional scaling (MDS) method in conjunction with Facet Theory 
(FT), an analytical technique, during the data-analysis process. MDS is used 
to illustrate the relative positioning of the set of component variables of seven 
multi-item scale constructs of the nineteen constructs employed in the 
present study. It provides additional information about the structure of the 
survey data not readily apparent from the logistic regression analyses 
applied in Chapters 5 and 6. 
The results shown in this chapter represent an empirical exploration of 
conceptually derived constructs, providing supplemental understanding to 
detect the implicit attributes along which respondents perceive some of the 
key determinants of exports and imports investigated as explanatory 
variables in this study. In Section 7.2, the purpose and choice of 
multidimensional scaling is discussed. Section 7.3 provides an overview of 
the interpretation of MDS configurations. Section 7.4 extends this discussion 
by bringing the actual application of the method into this study´s context, 
followed by a discussion of split-sample results in Section 7.5. Section 7.6 
presents some concluding remarks.  
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7.2 Purpose and Choice of Multidimensional Scaling 
 As an exploratory multivariate method, multidimensional scaling 
(MDS), also known as perceptual mapping, encompasses a considerable 
collection of data- analysis techniques and procedures (Hair et al., 2006; 
Jaworska and Chupetlovska‐Anastasova, 2009). A common feature of all 
MDS applications is a geometrically portrayed visual representation of the 
pattern of proximities (i.e., similarities or distances) among a set of objects 
(firms, products, ideas, or variables) in perceptual maps. Its objective is to 
transform respondents´ judgments of overall similarity into distances 
represented in a multidimensional space, revealing unrecognised attributes 
or combinations of attributes of variables present in the data (Mingoti, 2005; 
Hair et al., 2006; Ivens, 2006; Groenen and Van der Lans, 2006; Wen and 
Yeh, 2010).   
 In contrast with other multivariate interdependence techniques25 
such as factor and cluster analysis, the analysis provided by MDS focuses 
not on the variables themselves, but on respondents‘ perceptions. Moreover, 
the perceptions of both the respondents and the researcher - with his or her 
conceptually-derived frameworks for the design of the research and the 
testing of a theory - can be compared and contrasted.   
 As Hair et al. (2006) observe, a distinct feature of MDS is that it does 
not require a list of defined attributes to be shown to the respondents. 
Furthermore, a solution can be obtained for each individual. Ivens (2006) 
                                            
25
 Multivariate interdependendence techniques involve the simultaneous analysis of all variables in which no single 
variable or group of variables is classified as being independent or dependent. The effort is to find an underlying 
structure of the entire set of variables (Hair et al., 2006, p. 17). 
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asserts that MDS is an adequate multivariate method which is not primarily 
based upon an ex ante formulation of statements. The author states:  
“Identifying the criteria along which an object is being classified in an 
observer´s mind implies discovering the dimensionality of the judging 
individual´s perceptual space.”  (p.248) 
 By finding overall perceptions of respondents, the application of 
MDS, as a complementary and flexible statistical tool provides an intuitive 
and more comprehensive perspective of the hidden structure of this study´s 
survey data aided by graphics (Corrar et al., 2007). MDS makes it possible, 
therefore, to examine the associations between variables of conceptually 
derived constructs in this thesis, and to observe how variables relate to each 
other, linking back to theory development.  
 Having a graphical display of the structure of the data, one that is 
much easier to understand than an array of numbers, the application of MDS 
allows the researcher to analyse the essential information in the data, 
smoothing out noise, as Borg and Groenen (2005) argue. However, although 
widely used in studies dealing with perception (Jaworska and Chupetlovska-
Anastasova, 2009) and for subjects such as hospitality/tourism and 
marketing, as a popular method for brand or product positioning (Wen and 
Yeh, 2010), the application of multivariate statistical approaches such as 
MDS, despite its potential, has been less usual in international business 
research.  
The MDS method was chosen in this survey questionnaire study 
because other multivariate techniques, such as factor analysis, require the 
underlying data to be continuous and/or normally distributed, which is not the 
case in this study. MDS allows the researcher scope for the diagnosis and 
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discrimination of distinct patterns of perceptions by respondents in regard to 
possible determinant factors affecting the internationalisation of Brazilian 
software firms, measured by exports and imports, providing structural 
insights into the research questions. Also, the use of MDS in this study may 
reveal findings not considered during the formulation of the original 
hypotheses. In this sense, an exploratory approach is taken, since the 
purpose is to uncover qualitative aspects of the constructs under 
investigation, not to confirm or refute them.  
Moreover, given the predominance of entrepreneurs, as decision-
makers playing a crucial role in relation to the strategic direction and 
decisions of firms, among the respondents of this study´s survey 
questionnaire (see Section 4.8 in Chapter 4), it is considered that they add 
sufficient depth of knowledge to address the issues investigated in this MDS 
analysis.  
The MDS analyses discussed in this chapter were performed with the 
aid of the Statistica software which has sufficient capabilities and includes 
support for a number of different MDS procedures. Also, because of the 
nature of the data in this study, a non-metric MDS approach was chosen.  
Facet Theory 
Developed from the original work of Louis Guttman, in 1954, the Facet 
Theory (FT) approach has allowed behavioural and social scientists to 
integrate theory construction, research design, and choice of observations, 
data analysis, and interpretation of the empirical structures of observations 
(Guttman and Greenbaum, 1998). Following Guttman´s concept, a facet can 
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be defined as ―a set of attributes (variables) that together represent 
underlying conceptual and semantic components within a content universe‖ 
(Guttman and Greenbaum, 1998, p. 17). 
As a relatively new approach to social research, FT helps researchers 
to decide on the partitioning of the empirical space obtained through MDS 
and to analyse if there are elements in a particular facet that correspond to 
regional partitions of that space. As Groenen and Van der Lans (2006) 
emphasise, each facet, whose lines are usually drawn by hand, is assumed 
to partition the MDS space in one of three ways: a) by an axial partitioning 
(division into slices along a line; b) by a modular partitioning (division into 
concentric bands); or c) by a polar partitioning (division into pie pieces).  
Facet theory postulates that the facets entail particular structures of 
empirical associations between variables, facilitating the interpretation of the 
MDS space in terms of regions rather than dimensions. Finally, facet design 
has allowed the development of different methods for nonmetric 
multidimensional scaling such as Guttman´s Smallest Space Analysis (SSA) 
where the notion of ―smallest space‖ denotes the minimal number of 
dimensions needed to obtain a geometric representation of a body of data 
with a good fit (Guttman and Greenbaum, 1998).  
Thus, the results of the MDS analyses carried out in this study were 
interpreted by means of Facet Theory, i.e., through visual inspection of the 
proximity of the questionnaire variables to each other on the map vis-à-vis 
the theoretical perspectives originally used for the design of the study 
questionnaire, with labelling of each of the spatially identified facets. 
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7.3 Interpretation of MDS Configurations 
As a highly inferential technique in nature, MDS solutions are used in 
this study as a complementary analytical tool for enhancing the ability of the 
researcher to interpret, via Facet Theory (FT), the associations between 
variables considered as explanatory factors for the internationalisation of 
software firms, providing structural insights into the research questions.   
There are two aspects to be assessed when examining MDS 
perceptual maps: a) dimensions, axes item attributes, that seem to order the 
items in the map along a continuum; and b) the existence of clusters, 
represented in the map as groups of items that are closer to one another 
than to other items (Jaworska and Chupetlovska‐Anastasova, 2009). The 
analysis provided in this chapter will be limited to the latter.  
In Facet Theory, these clusters are located in spaces in the perceptual 
map called ―regions‖. The MDS map is partitioned into ―regions‖ where the 
clusters of variables are located. The regions in the MDS map are the 
components of each construct, and they are represented by the variables. 
The use of Facet Theory also influences the emphasis of the analysis on 
regions rather than dimensions, because the main attention of the researcher 
is focused on the relationships between the variables. 
Once a perceptual map is obtained, the interpretation of the MDS 
solution is based on an intuitive and inferential process where the researcher 
makes subjective evaluations of the perceptual maps and decides whether a 
reasonable configuration was achieved. Hair et al. (2006) emphasise that 
multidimensional scaling techniques have no built-in procedure for labelling. 
Thus, following previous research using multidimensional data analysis 
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(Guttman and Greenbaum, 1998), the researcher developed three steps for 
the interpretation of the MDS configurations.  
First, the researcher carried out, in an iterative manner, the subjective 
procedure of classifying the interrelations among the variables that emerged 
from the statistical MDS analysis for each construct under assessment in this 
study into meaningful clusters, which will be interpreted as regions. Second, 
the MDS map was partitioned into as many regions as the resulting 
interrelation patterns that emerged among all variables. Each region was 
only separated from others by a boundary with variables at the edge of a 
region being carefully examined against other variables in the neighbouring 
region. Differently from clusters, however, there are no empty spaces around 
a subset of variables in regions, only boundaries. Third, for interpreting and 
labelling these regions within each MDS perceptual map generated for the 
constructs under analysis, the theoretical framework of the study was 
reviewed for accordingly. In the process of interpreting the results, the 
researcher undertook several assessments of the MDS spatial maps 
generated until a final judgment could be reached.  
The Dimensionality of MDS Configurations 
The application of multidimensional scaling requires that a square 
matrix of dissimilarities is used to calculate the dimensions of interest in a p-
dimensional space, which usually takes the value p 2 (two-dimensional 
graph). MDS representations for each set of objects are shown graphically 
and can be displayed in n-dimensional solutions. 
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A MDS solution consists of a configuration which represents a pattern 
of points located in a space of a small number of dimensions where the 
distances between the points correspond to the similarities or dissimilarities 
between them. Following iterative procedures, aided by computational 
resources, the researcher is able to assess how well the dimensional 
configuration represents the data. Also, the researcher must evaluate 
whether a given solution adds explanatory power to the analysis.  
There is no minimal dimensionality for a perfect MDS configuration, 
although the goal of the researcher should be to reduce the observed 
complexity, that is, to explain the distance matrix in terms of fewer underlying 
dimensions (Borg and Groenen, 2005). A common way to evaluate the 
number of dimensionalities necessary for a good MDS solution, capable of 
interpretation by the researcher, is to plot the Stress, measured by 
goodness-of-fit or badness-of-fit values, against different numbers of 
dimensions (Kruskal and Wish, 1978). Along with subjective evaluation of the 
interpretability of perceptual maps by the researcher, or an overall index of 
fit, the use of Stress measures is one of the three suggested approaches in 
the literature for the determination of how many dimensions are actually 
represented in the data (Hair et al., 2006).  
From a mathematical standpoint, the Kruskal´s Stress statistic is the 
most commonly used measure to evaluate how well (or poorly) a particular 
MDS configuration reproduces the input data (Hair et al., 2006; Jaworska 
and Chupetlovska-Anastasova, 2009). It amounts to the computation of the 
sum of squared deviations of observed distances (or some monotone 
transformation of those distances) from the reproduced distances. Thus, the 
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smaller the Stress value, as an accuracy measure to assess the quality of 
the point configuration in a MDS solution, the better is the model, showing 
the fit of the reproduced distance matrix to the observed distance matrix. 
High Stress values are indicative of errors associated with the fit of the 
configuration space to the original data. As a result, visualisation of the MDS 
configuration could be misleading. As the number of dimensions used goes 
up for any given dataset, the Stress must either come down or stay the 
same. It can never go up.  
Although no strict rule exists for defining the tolerance level of Stress, 
the general guidelines recommended by Kruskal for evaluating a MDS 
solution for the non-metric Stress criterion is: O.20, poor; 0.15, tolerable; 
0.10, fair; 0.05, good; 0.025, excellent; and 0, exact (Corrar et al., 2007; 
Jaworska and Chupetlovska-Anastasova, 2009).   
According to Hair et al. (2006), while MDS is a flexible and highly 
intuitive method, the researcher must be aware of two issues when dealing 
with the objects being evaluated. First, the researcher must ensure that the 
objects being compared have some set of underlying attributes that form the 
basis for comparisons by respondents. A second issue that must be taken 
into account is the number of objects to be evaluated. The researcher must 
follow general guidelines of at least four objects for a stable multidimensional 
solution.  
Using the above criteria, it is possible to observe that all multi-item 
constructs employed in this study, as stated in previous chapters, are 
elaborated and conceptualised in a theoretical framework in which the 
relevance of variables was assessed against established theory. Thus the 
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first criterion is accomplished in this analysis. However, some of the multi-
item constructs of this study did not meet the second criterion as they fall 
below the minimum required number of items for a stable MDS solution and 
were consequently discarded. For this reason, only seven constructs were 
included in the MDS analysis: Institutional Connectedness; External 
Constraints for International Operations; Trust; Governance Mechanisms; 
Networking Competences; International Entrepreneurial Orientation; and 
International Experiential Knowledge.  
Some of the Stress values of the constructs selected for the MDS 
analysis exceeded the 10 percent level for a two-dimensional solution, 
leading the researcher to further test MDS solutions of the constructs in 3 or 
4-dimensional solutions. The assessment of Stress values for the definition 
of the adequate number of dimensions for each multi-item construct under 
examination is presented in Table 7.1. 
 
A 3 or 4-D solution would make very difficult the visualisation of the 
MDS space using standard graphing methods, and also the interpretation 
process. Thus, when dimensionality of the MDS solutions was higher than 2, 
it was decided to present a two-dimensional projection (Dimension 1 X 
 
Table 7.1: Assessment of Stress Values for MDS Solutions of Constructs 
 
 
Construct 
 
 
Number 
of items 
 
Stress 
2-D 
 
Stress 
3-D 
 
Stress 
4-D 
 
Institutional Connectedness 06 0.00 - - 
External Constraints for International Operations 16 0.21 0.14 0.09 
Trust 07 0.04 - - 
Governance Mechanisms 06 0.00 - - 
Networking Competences 20 0.12 0.06 0.05 
International Entrepreneurial Orientation 23 0.15 0.11 0.07 
International Experiential Knowledge 06 0.01 - - 
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Dimension 2) with the aid of the Statistica software program used for the 
analysis. This was the case for the constructs External Constraints for 
International Operations; Networking Competences; and International 
Entrepreneurial Orientation. 
7.4 The Application of MDS in this Study 
This section presents the results of the application of MDS statistical 
analyses performed on the responses from a sample of 148 software firms 
which took part in this study. The data plotted in the MDS representations is 
discussed next. The labels defined for each construct´s grouping of variables 
are brief summaries of content analysis categories. For detailed information 
about the questionnaire‘s variables under scrutiny, shown as numbered 
points in the MDS Scalograms presented in Figures 7.1 to 7.34, see 
Appendix F. 
Institutional Connectedness  
A 2-D MDS Scalogram with a polar pattern is shown in Figure 7.1, 
displaying the two-dimensional representation for the six variables of the 
Institutional Connectedness construct.  
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Figure 7.1: MDS Representation of Institutional Connectedness 
 
 
The results of the MDS analysis report a Stress value of 0 which 
represents an excellent fit. As can be seen in Figure 7.1, three groupings of 
variables allowed the researcher to identify the ―Local Support 
Infrastructure‖; ―Ties with Dominant Institutions‖; and ―Network Ties with 
Business Partners‖ facets as meaningful regions of the institutional 
connectedness construct.  
It could be argued that the breadth of the distribution of variables 
along the two axes shows that entrepreneurs perceive a wide array of 
distinct elements in their set of potential institutional network resources. Such 
large distances between managerial perceptions of network resources may 
indicate that policy makers should take this factor into account when 
implementing institutional networks. The perceptual proximity of variables 
related to availability of and access to support structure, on the one hand, 
and the perceptual distance of location of network partners and dominant 
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institutions on the other, might indicate that respondents perceive the 
importance of the latter on a national-level basis. 
External Constraints for International Operations 
Figure 7.2 portrays the six facets of External Constraints for 
International Operations which emerged from the process of partitioning the 
MDS space for the analysis of the construct. The results of the analysis 
report a Stress value of .09 which represents a fair fit of the MDS 
configuration. The 4-D MDS Scalogram depicted in Figure 7.2 shows a 
combination of modular and polar patterns, allowing the establishment of six 
facets labelled as follows: ―Government Policies‖, near the centre, 
surrounded by "International Market Environment"; "Tariff/Non-Tariff 
Barriers"; ―Available Infrastructure"; ―Bureaucracy and Business 
Regulations‖; and "Government Assistance".   
 
Figure 7.2: MDS Representation of External Constraints for International 
Operations 
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The centroid region of ―Government Policies‖ indicates management‘s 
perception of the critical importance of constraints perceived in the domestic 
market, likely to represent a threat to the development of a firm‘s 
international operations among other environmental conditions, as compared 
to foreign-market characteristics perceived as barriers. Moreover, the MDS 
representation also shows the surrounding, near the ―Government Policies‖ 
region, of the variables located in the other five regions identified in the map. 
This result leads to the speculation that entrepreneurs in this study may 
attribute a focal role to Governmental actions in the presence or reduction of 
many structural impediments for the development of their firm´s international 
operations.  
Although the overall result of the MDS configuration for the External 
Constraints for International Operations construct is consistent with previous 
research (Da Silva and Da Rocha, 2001), this analysis also sheds light on 
some overlooked aspects of previous research such as the importance 
placed on governmental institutions in creating sustaining conditions to meet 
the needs of firms aiming to develop international operations on either the 
importing or exporting side, or both (Zahra, 2005). 
Trust  
The 2-D MDS Scalogram of the Trust construct shown in Figure 7.3 
displays a polar pattern with three facets which emerged from the MDS 
analysis.   
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          Figure 7.3: MDS Representation of Trust 
 
The results of the MDS analysis report a Stress value of .04 which 
represents a good fit of the solution. The three facets of the construct Trust, 
representing factors for the success of business networks, were labelled: 
―Partner Character‖; ―Willingness to Share‖; and ―Fairness of Parties‖. The 
closest variables plotted in the MDS map appear within the ―Fairness of 
Parties‖ region, with fairness in joint negotiations (C12_7) occupying nearly 
the centroid location of the Trust construct in the perception of respondents.  
The interrelatedness of more rational domains of trust, determined by 
established practices such as joint negotiations, strongly suggests that they 
are critical in shaping the rules for engagement in collaborative relationships 
through business networks. On the other hand, the farther location of 
characteristic-based elements of trust (C12_1 and C12_2) in the MDS map 
may indicate they are perceived as less significant factors influencing the 
ability of entrepreneurs to build trusting relationships. 
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Governance Mechanisms 
In Figure 7.4, a 2-D MDS Scalogram with a combination of modular 
and polar patterns provides a representation of five facets for the 
Governance Mechanisms construct. The results of the MDS analysis report a 
Stress value of 0 which represents an excellent fit. In the map shown in 
Figure 7.4 five distinct groupings of variables can be identified, defining the 
following regions of the Governance Mechanisms construct: ―Dynamism‖, 
near the centre, surrounded by ―Formal Agreements‖; ―Power Balance‖; 
―Management Approach‖; and ―Informal Relationships‖.  
 
Figure 7.4: MDS Representation of Governance Mechanisms 
 
 
The plot in Figure 7.4 can provide some insight into the relationships 
between the variables within the five regions depicted. One such insight is 
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dynamism needed for the effective functioning of business networks´ 
governance mechanisms.  
On the other hand, the MDS representation also shows the 
establishment of formal terms of collaboration (E1_9) on the periphery of the 
map. In the perception of respondents, this aspect is seen as a separate and 
less critical element for the functioning of governance mechanisms in 
business networks. This result may also suggest that, given its complex 
nature, the construct deserves further empirical investigations to review 
whether its scale items capture the dimensions that are relevant to 
Governance Mechanisms. 
Networking Competences 
On the 3-D MDS Scalogram shown in Figure 7.5 a polar pattern of the 
Networking Competences construct emerges. The representation resulting 
from the MDS analysis applied, with a Stress value of .06, which represents 
a good fit, shows three groupings of variables which were interpreted and 
named as the following facets: ―Network Management Task Execution‖; 
―Staff Qualifications‖; and ―Active Search of Partners‖. Consisting of eight 
and nine variables, the ―Network Management Task Execution‖ and the 
―Staff Qualifications‖ regions, respectively, concur with Ritter et al.‘s (2002) 
scale to measure a firm´s network competence.    
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Figure 7.5: MDS Representation of Networking Competences  
 
 
 
Although two of the three defined facets correspond to the 
theoretically derived construct of Networking Competences, "Active Search 
of Partners" emerged as a distinct, novel and potentially useful dimension for 
the understanding of specific tasks that need to be performed to build the 
basis of a firm´s network competence. Being the first attempt to replicate the 
empirical investigation of the network competence concept in non-European 
settings and in a specific industry context, this MDS result, together with the 
logistic regression analyses of Chapters 5 and 6, provides the basis for 
further refinements of the current set of variables in the scale. 
International Entrepreneurial Orientation  
In Figure 7.6, a 4-D MDS Scalogram with a combination of modular 
and polar patterns provides a representation of the International 
Entrepreneurial Orientation construct which emerged from the process of 
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partitioning the MDS space. The Stress value of the MDS solution is .07 
which represents a good fit of the data.  
 
Figure 7.6: MDS Representation of International Entrepreneurial Orientation 
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(2001), categorised as ―strategic orientation‖ (F1_12 and F1_13) and ―growth 
orientation‖ (F1_20). For more detail on the operationalisation of this multi-
item construct, see Section 4.6.1. 
This result indicates that the ability of entrepreneurs to define 
business strategies based on the recognition and exploration of the 
opportunities in international markets is perceived by respondents as the 
core of the International Entrepreneurial Orientation concept. Moreover, this 
result suggests that such attitudes may be affecting the degree to which 
firms pursue opportunities in the international marketplace.  
Another aspect worth mentioning is the emergence of a clear 
―Internationalisation Preparation‖ region in the map which confirms the 
interrelatedness, among this grouping of variables, of three items of a multi-
item scale developed and tested by Knight (2001) and their importance as 
factors likely to influence the international performance of firms.  
The graphical representation of the MDS Scalogram in Figure 7.6 also 
shows the closeness between variables in the regions ―Opportunity-driven 
Strategies‖; ―Product Innovation Leadership‖; and ―Risk Taking‖, as well as 
the location of many variables belonging to these regions on the boundaries 
of their corresponding slices. This may indicate that although they are distinct 
conceptually, the relative overlapping nature of such variables would suggest 
the need for a review of variables pertaining to this multi-item scale 
construct, in particular those in the three regions cited above, by further 
empirical validation.  Also, the location of four variables in the ―Resource 
Orientation‖ region, farther from the centroid of the map, indicates the 
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perceived lower criticality of resources ownership and control in the 
entrepreneurial view of respondents.  
This MDS result also validates three measurement variables 
previously tested in a multi-item scale developed by Brown et al. (2001) to 
assess entrepreneurial management, as discussed in detail in Section 4.6.1 
of Chapter 4. The application of the MDS method for the International 
Entrepreneurial Orientation construct provides a combined examination of 
two conceptual frameworks - ―international entrepreneurial orientation‖ and 
―entrepreneurial management‖ - proposed and tested in specific 
measurement instruments by Knight (2001) and Brown et al. (2001), 
respectively. The need for using both instruments in an integrated manner 
has been suggested by Brown et al. (2001). Thus this analysis represents an 
opportunity for a more complete view of several aspects for the examination 
of international entrepreneurial phenomena as a strategic dimension of the 
firm, an argument advanced by some authors (Brown et al., 2001; Knight, 
2001; Messeghem, 2003).  
International Experiential Knowledge 
On the 2-D MDS Scalogram, shown in Figure 7.7, a combination of 
modular and polar patterns of the International Experiential Knowledge 
construct emerges.  
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Figure 7.7: MDS Representation of International Experiential Knowledge 
 
 
 
The representation resulting from the MDS analysis applied, with a 
Stress value of .01, corresponds to an excellent fit of the configuration to the 
original data. Looking at the MDS Scalogram shown in Figure 7.7, it is 
possible to observe that four separate groupings of variables emerged from 
the MDS analysis, constituting the interpretable facets of ―Experience 
Abroad‖; ―Knowledge of Procedures‖; ―Knowledge of Operations‖; and 
―Knowledge of Languages‖. The facet ―Experience Abroad‖ displays one 
variable (D8_5) located near the centre of the Scalogram, suggesting that a 
firm´s experiential knowledge of foreign markets derived from an exposure to 
a situation abroad is perceived of great value by respondents in this study. 
Its lack is problematic and may constitute a perceived barrier for the 
subsequent engagement of a firm in international operations.  
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The analysis also reveals that variables located in the three other 
regions of ―Knowledge of Procedures‖; ―Knowledge of Operations‖; and 
―Knowledge of Languages‖ are situated far outside the centroid of the MDS 
map, and that significant distances in the graphic representation exist 
between each of them. This result strongly suggests the need for further 
theoretical elaboration that can lead to validation of measures for the 
different variables that have been categorised as related to the international 
experiential knowledge concept in previous studies (Johanson and Vahlne, 
1997; Eriksson et al., 1997).  
7.5 Split-Sample Results 
 This section presents the MDS results for the two distinct sub-
samples of respondent firms. Among several approaches to validate MDS 
results, Hair et al. (2006) and Jaworska and Chupetlovska‐Anastasova 
(2009) suggest split-sample or multisampling comparison as the most time- 
and cost-effective method, in which either the original sample is divided or a 
new sample is collected. Thus, after the aggregate analyses of the single 
MDS solutions obtained from the examination of all respondents in this 
study´s sample, a second step was taken for the generation of perceptual 
maps on the basis of two sub-groups of firms: exporters and non-exporters; 
and importers and non-importers. Based on the study´s objectives, the 
purpose of this additional aggregate approach is to understand variation 
among these distinct sub-groups, an effort towards ensuring the 
generalizability of the MDS solutions obtained in this analysis.  
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 There is reason to expect that the perceptions of factors influencing 
the internationalisation of a firm, measured by exports and imports, may vary 
depending upon the type of international engagement in which a firm is 
already involved. Further, the importance of managerial perceptions of 
entrepreneurs as key explanatory factors of internationalisation has been 
reported in other studies (Zahra, 2005).  
 Therefore, the split-sample approach enables the researcher to 
identify the shared managerial perceptions and evaluative dimensions within 
specific sub-groups relevant to this study, addressing a gap in the area of 
international business research in relation to potential differences between 
perceptions of different types of non-exporters (Crick, 2004). Tables 7.2 and 
7.3 display the results of the assessment of Stress values for defining the 
number of dimensions for the MDS solutions of each of the four groupings of 
respondent firms. 
 
 
  
Table 7.2: Stress Values for MDS Solutions (Exporters and Non-Exporters) 
 
 
Construct 
 
 
Exporters 
 
Non-Exporters 
 Number of 
Dimensions 
Stress 
Value 
Number of 
Dimensions 
Stress 
Value 
Institutional Connectedness 2 0 2 0 
External Constraints for International 
Operations 
4 .09 4 .08 
Trust 2 .03 2 .04 
Governance Mechanisms 2 0 2 0 
Networking Competences 3 .12 3 .06 
International Entrepreneurial Orientation 4 .10 4 .08 
International Experiential Knowledge 2 .08 2 .01 
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 The assessment of the Stress values for MDS Solutions, shown in 
Tables 7.2 and 7.3, indicates that they fall below the tolerable levels of Stress 
in both sub-groups of firms participating in this study. 
  
 The researcher followed the steps outlined in Section 7.3 for the 
interpretation of the MDS configuration generated for the two sub-groups of 
firms. However, due to space limitations, we are going to focus the 
discussion of the MDS results in this section only on major differentiations or 
commonalities observed between the four groupings of the two sub-groups, 
and between these and the full sample. 
Institutional Connectedness 
 In respect of factors related to the Institutional Connectedness 
construct, the data plotted in the MDS Scalograms shown in Figures 7.8 and 
7.9, for exporters and non-exporters, and in Figures 7.10 and 7.11, for 
importers and non-importers, respectively, reveal the same polar pattern as 
for the MDS full sample results.  
Table 7.3: Stress Values for MDS Solutions (Importers and Non-Importers) 
 
 
Construct 
 
 
Importers 
 
Non-Importers 
 Number of 
Dimensions 
Stress 
Value 
Number of 
Dimensions 
Stress 
Value 
Institutional Connectedness 2 .01 2 0 
External Constraints for International 
Operations 
4 .09 4 .07 
Trust  2 .11 2 .04 
Governance Mechanisms 2 0 2 .02 
Networking Competences 3 .08 3 .09 
International Entrepreneurial Orientation 4 .08 4 .09 
International Experiential Knowledge 2 0 2 .09 
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 Major distinctions of general perceptions among the two sub-groups 
of respondents could not be observed. However, two aspects that emerged 
as differences of perceptions among the two sub-groups are worth 
mentioning. First, the centroid location of variables related to the ―Local 
Support Infrastructure‖ region observed in the non-importers group´s MDS 
map. Second, the closest associations between two variables (E1_6 and 
E1_7) belonging to the ―Ties with Dominant Institutions‖ region in both the 
non-exporters and importers perceptual maps. 
 
Figure 7.8: MDS Representation of Institutional Connectedness (Exporters) 
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Figure 7.9: MDS Representation of Institutional Connectedness (Non-
Exporters) 
 
 
Figure 7.10: MDS Representation of Institutional Connectedness (Importers) 
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Figure 7.11: MDS Representation of Institutional Connectedness 
(Non-Importers) 
 
External Constraints for International Operations 
 The MDS solutions of the External Constraints for International 
Operations construct for exporters and non-exporters are given in Figures 
7.12 and 7.13, and for importers and non-importers in Figures 7.14 and 7.15, 
respectively. Analysing the data plotted in the MDS Scalograms of these 
sub-groups it can be observed that the same combination of modular and 
polar patterns emerges as in the full sample.  
Also, there is a clear parallel between the perceptual maps of the two 
groups, exporters and importers, and the full sample, whereas a few 
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importers. This led the researcher to review the labelling of the regions in the 
corresponding MDS Scalograms.  
Thus, in the MDS Scalogram of non-exporters (Figure 7.13) the region 
―Cultural Distance‖, occupying the centroid location of the map, was labelled 
with two variables (B13_8 and B13_10) originally pertaining to two distinct 
regions (International Market Environment and Tariff/Non-Tariff Barriers) of 
the MDS solution in the full sample (Figure 7.2).  
 
Figure 7.12: MDS Representation of External Constraints for International 
Operations (Exporters) 
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Figure 7.13: MDS Representation of External Constraints for International 
Operations (Non-Exporters) 
 
Figure 7.14: MDS Representation of External Constraints for International 
Operations (Importers) 
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In the MDS Scalogram of non-importers, the centroid region, with two 
variables, one related to availability of financing (B13_2) and the other to 
competition in international markets (B13_15) was labelled ―Financial 
Constraints‖, showing an unexpected association between these two 
variables. The combination of these two variables, seen as impediments, 
may indicate that the lack of financing at affordable rates was perceived as a 
factor bringing operational problems and cost disadvantages for the non-
importing firm forced to compete, even in the domestic market, with 
international players, usually with more abundant managerial and financial 
resources, in an increasingly globalised environment. 
 
Figure 7.15: MDS Representation of External Constraints for International 
Operations (Non-Importers) 
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Trust 
In respect of factors related to the Trust construct, the data plotted in 
the MDS Scalograms shown in Figures 7.16 and 7.17, for exporters and non-
exporters, and in Figures 7.18 and 7.19, for importers and non-importers, 
respectively, reveals four distinct partitioning patterns of the MDS space in 
comparison with the results of the full sample.   
As can be observed, three of the sub-groups, exporters, importers, 
and non-importers, display distinct groupings of variables in each of the 
facets that emerged in the MDS solutions, making the interpretation of these 
results complex.  
 
Figure 7.16: MDS Representation of Trust (Exporters) 
 
 
 
 
 
-0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 
-0.3 
-0.2 
-0.1 
0.0 
0.1 
0.2 
Dim1 
Dim2 
C12_1 
C12_2 
C12_3 
C12_4 
C12_5 
C12_6 
C12_7 
Shape=TRIANGULAR; Condition=MATRIX; Level=ORDINAL; Stress = 0.03; 
Dissimilarity=GOWER 
2D Scalogram (Dimension 1 x Dimension 
2) 
MDS Representation of Trust (EXP=Yes) 
Share of Internal 
Information 
Partner 
Character 
Commitment of Partners  
Similarity of 
Values  
Fairness of Parties  
 303 
 
Figure 7.17: MDS Representation of Trust (Non-Exporters) 
 
 
Figure 7.18: MDS Representation of Trust (Importers) 
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Figure 7.19: MDS Representation of Trust (Non-Importers) 
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Carraway, 2006); the variables pertaining to this multi-item scale construct 
necessitate further validation. This finding also concurs with Svensson´s 
(2004) argument that, after decades of increased interest in research 
studies, the construct of trust in business relationships and business 
networks still lacks a thorough development and rigid base. 
Governance Mechanisms 
The MDS solutions of the Governance Mechanisms construct for 
exporters and non-exporters are given in Figures 7.20 and 7.21, and for 
importers and non-importers in Figures 7.22 and 7.23, respectively.   
 
Figure 7.20: MDS Representation of Governance Mechanisms (Exporters) 
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Figure 7.21: MDS Representation of Governance Mechanisms (Non-Exporters) 
 
 
 
Figure 7.22: MDS Representation of Governance Mechanisms (Importers) 
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Figure 7.23: MDS Representation of Governance Mechanisms (Non-Importers) 
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relational norms to advance their own interests and objectives in business 
networks as well as for managing and safeguarding exchanges among 
business parties, consistent with Jones et al. (1997).  
Networking Competences 
The MDS solutions of the Networking Competences construct for 
exporters and non-exporters are given in Figures 7.24 and 7.25, and for 
importers and non-importers in Figures 7.26 and 7.27, respectively. 
Analysing the data plotted in the MDS Scalograms of these sub-groups it can 
be observed that the same polar pattern emerges as in the full sample, 
except for the exporters sub-group, which shows a combination of modular 
and polar partitioning.  
 
Figure 7.24: MDS Representation of Networking Competences (Exporters) 
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Figure 7.25: MDS Representation of Networking Competences (Non-
Exporters) 
 
 
Figure 7.26: MDS Representation of Networking Competences (Importers) 
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Figure 7.27: MDS Representation of Networking Competences (Non-
Importers) 
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D1_5, D1_10, D1_11, and D2_5) appears near the centroid region of the 
map, in the region ―Exchange Behaviour‖. This result suggests that person- 
and firm-related exchange activities are relatively more important to 
understand the fundamental components of networking competences in the 
perceptions of exporters. 
International Entrepreneurial Orientation 
The MDS Scalograms of the International Entrepreneurial Orientation 
construct for exporters and non-exporters are given in Figures 7.28 and 7.29, 
and for importers and non-importers in Figures 7.30 and 7.31, respectively. 
The data plotted in the MDS solutions show the same combination of 
modular and polar patterns for the partitioning of the MDS spaces.  
A few other commonalities between the sub-groups can be observed. 
First, it is possible to identify that three variables (F1_21; F1_22; and F1_23) 
appear to be associated with each other consistently across all sub-groups´ 
MDS plots generated, leading the researcher to label the region 
―Internationalisation Preparation‖, as in the full sample Scalogram. This, 
again, corroborates the study of Knight (2001). Second, apart from the 
variable (F1_9) which appears isolated in the region ―Effective Marketing‖ of 
the non-importers´ MDS map, almost all groupings of variables in the sub-
groups of non-exporters, importers, and non-importers can be seen as 
associated with each other in the same regions. Third, although there are 
different centroid-based variables in each of the analysed sub-groups, one 
variable seems, both in the full sample and in all but one of the sub-groups´ 
results (non-importers), to be at the core of the International Entrepreneurial 
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Orientation construct, which is variable F1_13. This result confirms the 
importance of proactive opportunity-seeking behaviour, in the views of 
entrepreneurs taking part in this study, as an element of a firm´s strong 
international entrepreneurial orientation. 
However, looking at the MDS plots generated it can be observed that 
a few differences in perceptions of entrepreneurs exist in each of the four 
sub-groups. For example, among several entrepreneurial characteristics, the 
variable F1_16 shows an inconsistent pattern of association with other 
variables in distinct regions of the MDS plots. Also, in comparison with other 
sub-groups, the perceptions of entrepreneurs portrayed in the MDS map of 
exporters reveals a more ―specialised picture‖ of the International 
Entrepreneurial Orientation construct, with clearer groupings of variables 
within distinct regions. Finally, the closer groupings of variables, labelled 
―Growth Strategy‖; ―Resource Orientation‖; and ―Competitive 
Aggressiveness‖, around the ―Strategic Orientation‖ centroid region of the 
MDS map serve as a heuristic summary of entrepreneurial behaviour, 
showing that these aspects are the most distinct among entrepreneurs of 
exporting firms.  
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Figure 7.28: MDS Representation of International Entrepreneurial Orientation 
(Exporters) 
 
 
Figure 7.29: MDS Representation of International Entrepreneurial Orientation 
(Non-Exporters) 
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Figure 7.30: MDS Representation of International Entrepreneurial Orientation           
(Importers) 
 
Figure 7.31: MDS Representation of International Entrepreneurial Orientation           
(Non-Importers)
 
 
-0.3 -0.2 -0.1 0.0 0.1 0.2 
-0.2 
-0.1 
0.0 
0.1 
Dim1 
Dim2 
F1_1 
F1_2 
F1_3 
F1_4 
F1_5 
F1_6 
F1_7 F1_8 
F1_9 
F1_10 
F1_11 
F1_12 
F1_13 
F1_14 
F1_15 
F1_16 
F1_17 
F1_18 
F1_19 
F1_20 
F1_21 
F1_22 
F1_23 
Shape=TRIANGULAR; Condition=MATRIX; Level=ORDINAL; Stress =0.08; Dissimilarity=GOWER 
4D Scalogram (Dimension 1 x Dimension 2) MDS Representation of International Entrepreneurial Orientation (IMP=Yes) 
Resource Orientation 
 
Internationalization 
Preparation 
 
Product 
Innovation 
Leadership 
Growth Strategy 
Opportunity 
Seeking 
 
-0.2 -0.1 0.0 0.1 0.2 0.3 
-0.1 
0.0 
0.1 
0.2 
Dim1 
Dim2 
F1_1 
F1_2 
F1_3 
F1_4 
F1_5 
F1_6 F1_7 F1_8 
F1_9 
F1_10 
F1_11 
F1_12 
F1_13 
F1_14 F1_15 
F1_16 
F1_17 
F1_18 
F1_19 
F1_20 
F1_21 
F1_22 
F1_23 
Shape=TRIANGULAR; Condition=MATRIX; Level=ORDINAL; Stress = 0.09; Dissimilarity=GOWER 
4D Scalogram (Dimension 1 x Dimension 2) 
MDS Representation of International Entrepreneurial Orientation (IMP=No) 
Resource Orientation 
Internationalization 
Preparation Resource Allocation 
Product 
Innovation 
Leadership 
Opportunity 
Seeking 
Effective 
Marketing  
Growth Strategy 
 315 
 
International Experiential Knowledge 
The MDS solutions of the International Experiential Knowledge 
construct for exporters and non-exporters are given in Figures 7.32 and 7.33, 
and for importers and non-importers in Figures 7.34 and 7.35, respectively. 
Analysing the data plotted in the MDS Scalograms of these sub-groups, it 
can be observed that a combination of modular and polar patterns emerges 
in the sub-groups of both exporters and importers; and a polar pattern 
emerges in the sub-groups of both non-exporters and non-importers.  
Looking at the graphical representations resulting from the MDS 
analysis applied to this construct, a few comments can be made. First, the 
same variable (D8_1) appears alone in all sub-groups, similarly to the pattern 
observed in the full sample, with this distinct region of the MDS maps being 
labelled ―Knowledge of Languages‖. Second, in line with the MDS results for 
the full sample, the same association of variables (D8_3 and D8_4) appears 
consistently across three of the sub-groups (non-exporters; importers; and 
non-importers). The researcher labelled this region ―Knowledge of 
Operations‖.  
Besides these commonalities, a few differences are worth mentioning. 
First, the region labelled as ―Experience Abroad‖, with variable D8_5, which 
emerged in the full sample analysis, reveals distinct configurations in the 
sub-groups of both exporters and non-exporters. It appears that ―Experience 
Abroad‖, in the case of these two sub-groups, is valued not for its own sake, 
but in association with other more operational elements of the 
internationalisation process, such as the establishment of subsidiaries or 
foreign affiliates outside Brazil (D8_3), in the case of exporters, or knowledge 
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of foreign laws (D8_2), norms, and customs, in the case of non-exporters. 
Second, in the configuration of the MDS maps shown for both sub-groups of 
exporters and importers, a clear centroid region emerges with ―Knowledge of 
Standards‖ being at the core of the International Experiential Knowledge 
construct in the perceptions of entrepreneurs in these sub-groups.  
The clear distinction of perceptions between entrepreneurs of firms 
that have either an outward or an inward internationalisation experience and 
entrepreneurs of firms which do not possess any kind of international 
exposure suggests that acquiring an adequate knowledge of the technical 
standards and commercial laws and norms that are specific to a foreign 
country market becomes more important as firms start to have an actual 
engagement in international activities. This seems to be particularly critical in 
the case of firms participating in this research study, which operate in a 
technical globalised industry such as software and allied services. In 
contrast, entrepreneurs of firms which do not possess any form of 
international engagement seem to have a more dispersed view of what kind 
of knowledge is needed to internationalise operations.  
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Figure 7.32: MDS Representation of International Experiential Knowledge 
(Exporters) 
 
Figure 7.33: MDS Representation of International Experiential Knowledge 
(Non- Exporters) 
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Figure 7.34: MDS Representation of International Experiential Knowledge 
(Importers) 
 
Figure 7.35: MDS Representation of International Experiential Knowledge 
(Non-Importers) 
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This result corroborates Eriksson et al.´s (1997) view of the 
importance of knowing about the institutional conditions of foreign markets, 
one of the components of the three kinds of knowledge put forward by the 
authors for the empirical investigation of the experiential knowledge concept. 
Also, this analysis confirms the differing perceptions among entrepreneurs in 
this study, depending on their experience in international operations, as 
regards the specific knowledge required in a particular market to detect the 
opportunities and reduce the uncertainties in situations when a firm needs to 
engage in foreign operations. 
7.6 Concluding Remarks 
The results presented in this chapter validate the exploratory qualitative 
approach used to supplement the quantitative findings of the logistic 
regression analyses discussed in Chapters 5 and 6. The chapter provided 
further empirical assessment of seven multi-item scale constructs of the 
nineteen constructs employed in this study.  
Although the use of MDS is disseminated in various research domains, 
its application in international business research is not common. Thus the 
results obtained through the use of the MDS method in this study bring 
methodological contributions and offer richer insights into the nature of some 
of the key determinants of exports and imports investigated as explanatory 
variables in this study. Further, the researcher was enabled to identify 
unrecognised dimensions affecting the internationalisation behaviour of 
Brazilian software firms.  
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The representations resulting from the application of MDS analysis to 
the overall sample suggest that, given the complex nature of some 
constructs, there is a need for further empirical investigations of the 
constructs of governance mechanisms, networking competences and 
international entrepreneurial orientation as determinant factors affecting the 
internationalisation of firms. 
The results of the split-sample approach applied also suggest that 
exporters and non-exporters as well as importers and non-importers vary 
considerably in the way they perceive several factors that previous research 
studies have pointed out as determinants of the internationalisation process 
of firms. Nevertheless, shared managerial perceptions exist between 
exporters and importers in respect to the importance attributed to 
components of governance mechanisms and external constraints for 
international operations. 
It is important to emphasise, however, that the MDS solutions 
discussed in this chapter involve subjective judgments by the researcher. 
Due to its rather qualitative character, the results discussed in this chapter 
are therefore to be viewed with some caution. Moreover, absolute distances 
between points visualised in the MDS configurations should be taken 
figuratively, not literally, as they represent only relative distances.  
Having reported the empirical results of this study in Chapters 5, 6 and 
7, the next and final chapter presents the discussion and conclusions that 
can be drawn from our investigation, as well as the contributions and 
limitations of the study, and suggestions for further research.  
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8. Chapter 8: Discussion and Conclusions 
 
8.1 Introduction 
This study‘s primary objective was to assess the impact of business-
network collaboration on the internationalisation of firms in the software 
industry through an empirical analysis of survey data in Brazil. Within this 
general objective, an integrative theoretical framework was built and tested 
empirically to examine the influence of factors in four dimensions – 
contextual, organisational, network and entrepreneurial – on the international 
engagement, through exports and imports, of software firms in an attempt to 
bring together several aspects not thoroughly researched before.  
The purpose of this final chapter is to discuss and integrate the main 
findings of Chapters 5 and 6 with regards to the research questions and 
hypotheses in a way that, combined with the literature reviewed in Chapter 3 
and the MDS results in Chapter 7, will provide a fuller understanding of the 
internationalisation of Brazilian software firms. In doing so, conclusions are 
drawn. To accomplish these purposes, the chapter is divided into four major 
sections. Section 8.2 presents the main findings of the study by answering 
the research questions. Section 8.3 outlines the contributions of the study. 
Then, in Section 8.4, a discussion of implications for policy and business 
practice is outlined. The chapter ends with a discussion in Section 8.5 of the 
limitations of the study and of future research directions. 
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8.2 Findings on Research Questions 
The purpose of this study is to capture the impact collaborative 
strategies through business networks may have on the internationalisation of 
software firms in Brazil, as formulated in the central research question: 
 
Central Research Question: To what extent, and in what ways, does 
business-network collaboration impact on the internationalisation of software 
firms in emerging countries?  
 
Before discussing the principal findings of the thesis, the link between 
exports and imports, as two measures of internationalisation adopted in this 
study, needs to be reviewed against the empirical results. As argued in 
Chapter 3, the adoption of the two dependent variables, imports and exports, 
is considered adequate to an approach in which more complex modes of 
international behaviour are considered, involving both inward and outward 
international activities. Furthermore, international exchange through inward-
driven purchasing decisions by domestic firms may lead to subsequent forms 
of outward international activities and vice versa, as argued by some 
researchers (Korhonen et al., 1996; Karlsen et al., 2003; Tucci, 2005).  
This argument is supported empirically in this study, as the results of a 
Fisher´s exact independence test has shown a highly significant association 
between imports and exports (p=0.0025). Further, the paired Student‘s t-
tests carried out also confirm the interplay between imports and exports, as 
revealed in Figures 4.9 and 4.10. Ever having exported increased 1.3 times 
the likelihood of a firm´s importing, while ever having imported increased four 
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times the likelihood of a firm´s exporting. Nevertheless caution needs to be 
exercised in the causal ordering of this association as this is not a 
longitudinal study.  
The findings discussed above substantiate the importance of 
investigating the internationalisation of firms as a two-sided phenomenon, 
through the combination of import and export operations. Thus, considering 
these findings, the internationalisation of 148 software companies in the 
sample can be characterised by exporting and importing activities.  
Having established in this research the empirical grounds for the 
association between the two trade-related internationalisation activities of 
exports and imports, the discussion moves on to answering the set research 
questions.  
In order to answer the central research question, we need to examine 
the extent of internationalisation of software firms. This will be done by 
evaluating the first specific research question of this study:  
 
RQ1. What is the extent of internationalisation of Brazilian software firms?  
8.2.1 The extent of Internationalisation of Brazilian Software Firms 
In order to assess the extent of internationalisation of Brazilian 
software companies, we examine their international behaviour in two broad 
areas: (1) levels and scope of internationalisation; and (2) strategies. 
 (1) First, looking at the levels of internationalisation, the descriptive 
statistics provided in Table 4.15 reveal that Brazilian software firms are 
predominantly engaged in some form of international activity, either through 
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importing or exporting activities (70 percent of surveyed firms). This 
international engagement consisted mainly of importing activities in 2005 (52 
percent of firms), while only 18 percent of firms reported exporting activities 
in the same year. This was also illustrated in Table 4.16 by the significantly 
higher average proportion of foreign acquisitions to total supplies acquired in 
2005 (28 percent) in comparison to the results for outward-driven activities, 
represented by the average share of sales to international markets in 2005 
(18 percent).   
A possible explanation for this result could be the existence of a large 
domestic market for the Brazilian software industry in both the private sector, 
with leading sectors such as banking and telecommunications demanding 
the development of sophisticated products and services, and the public 
sector. The predominant inward pattern of internationalisation of software 
firms found in our study is consistent with the findings of previous studies on 
the software industry in Brazil (Dedrick et al., 2001; Botelho et al., 2005; 
Roselino, 2006a). These studies, by examining the evolution of the industry 
since its beginning in the 1970s, have found the development path of 
Brazilian software enterprises grounded in the domestic market. This is in 
accordance with Madsen and Servais (1997) who state that firms in nations 
with large domestic markets have a lower propensity to become ―born-
globals‖, confirming the impact of the national setting on a firm‘s 
internationalisation. Finally, this empirical study reveals that the 
internationalisation level is even lower in both inward and outward activities 
in the case of micro and small firms (Figure 4.11). 
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Nevertheless, it is important to stress that examining the 
internationalisation developments of software firms in the period 2003-2005 
from both inward and outward perspectives; a trend towards more outward 
driven internationalisation activities is suggested in our findings. Statistical 
testing revealed significant results equally for the increase in the number of 
exporting firms and the increase in mean values of sales to international 
markets (p-value<.05, Wilcoxon Matched-Pairs Test).  This finding is in line 
with a study by Softex (2009) which shows that the growth rate in revenues 
from foreign markets of Brazilian software firms rose on average 53 percent 
per year in the period 2003-2006. 
It is also noteworthy that a pattern of early outward internationalisation 
of surveyed firms emerges. Among the internationalised firms, 50 percent 
had achieved their first international sales to foreign markets within the first 
five years of operation.  As such, this result confirms the findings of empirical 
studies on the internationalisation of high-tech firms in developed economies 
(Hashai and Almor, 2004; Spence and Crick, 2006; Ojala, 2008). The belief 
that early internationalisation may confer substantial benefits in terms of 
knowledge acquisition about international markets and how to succeed there 
has been emphasised in a study on born-global firms by Knight and Cavusgil 
(2004).   
The above-discussed finding offers therefore evidence that the early 
internationalisation of technology-based firms in emerging economies may 
not differ considerably from those firms in developed countries. Thus, 
industry-specific factors may play a more critical role than prior research on 
internationalisation has suggested. Placing this finding into context, this is an 
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area of consideration for policymakers in emerging economies. Arguably, 
there is a need to address tailored-support measures for assisting the 
internationalisation of entrepreneurial software firms in earlier stages of 
establishment.  
Although remaining an undetermined question, the speed of 
internationalisation might be a factor leading to superior performance of high-
tech firms as some studies have suggested (Crick and Spence, 2005; Zahra, 
2005). Therefore, tailored-support measures for the internationalisation of 
young entrepreneurial software firms might have a positive impact on 
leveraging the speed and the achievement of superior performance in 
dynamic, high-tech international markets. Also, these measures for newly 
established software firms might fill a gap which is addressed by Botelho et 
al. (2005), who note that supportive policy instruments for the software 
industry in Brazil are still restricted to a few financial incentives.  
Turning our attention to the scope of internationalisation of software 
firms, the findings show that geographically or culturally close markets such 
as South America, followed by USA and Canada, and the European Union 
represent the most frequent geographical foreign markets companies sell to. 
This finding is consistent with studies on the importance of psychically close 
markets in the initial stages of export development of smaller firms in the 
software industry in Finland, Ireland and Norway (Bell, 1995), and New 
Zealand (Coviello and Munro, 1997). More recently, studies have also 
confirmed these international growth patterns of software firms in Finland 
(Erkko et al., 2002) and Ireland (Garvey and Brennan, 2006). Two lines of 
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explanation found in the international business literature can be drawn on to 
explain this result.  
The Uppsala model of incremental internationalisation (Johanson and 
Vahlne, 1977) asserts that companies expand operations into international 
markets first to countries with a low psychic distance. On the other hand, 
more recently, another group of studies have questioned the Uppsala 
model‘s focus on the explanatory variable of psychic distance by examining 
the extent to which it influences the market-entry choices of high-tech firms.  
Although not rejecting the psychic distance concept totally, these 
studies have acknowledged the importance of other factors such as 
customers‘ followership, niche markets, industry-specific characteristics (Bell, 
1995), past experience of founders and partners (Madsen and Servais, 
1997), social capital (Arenius, 2005), established international networks in 
particular countries, the targeting of key niche markets (Crick and Spence, 
2005), and management perception of cultural differences (Ojala, 2008) in 
the market-entry choices of international entrepreneurial firms. For example, 
Bell (1995) argues that the internationalisation of smaller software firms is 
influenced by domestic and client followership as opposed to the psychic 
proximity of export markets. 
(2) Second, looking at the strategies and modes of international 
representation adopted, the results reveal that the formulation of 
internationalisation strategies in a planned manner is scarce among the 
surveyed software firms and they make very little use of more committed 
forms of market entry such as subsidiaries, affiliates, or joint ventures. 
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Taking into account the commonly recognised characteristics of 
smaller firms, notably their fewer financial, human, and tangible resources 
compared to larger enterprises (Carson and Gilmore, 2000; Knight and 
Cavusgil, 2004), a research study by Crick and Spence (2005) in the 
international entrepreneurship area suggests a possible explanation for our 
finding. They argue that strategy formation in high-tech smaller firms may 
range from planned to unplanned opportunistic international behaviour and 
that entrepreneurs operate a series of emerging strategies as a result of 
international opportunities that are presented by chance.  
Following the discussion of the extent of internationalisation of 
software firms in Brazil, we can move on to examine the other specific 
research questions (RQ2-RQ4) and the set of hypotheses of the study 
related to each of them. Consequently, the results of two sets of logistic 
regressions with the overall sample reported in Chapters 5 and 6 are used 
for the discussion of determinants of exports and imports, the outward and 
inward elements of internationalisation investigated in this research. The 
results of the multidimensional scaling (MDS) analysis discussed in Chapter 
7 are also used to provide some insights into the associations of relevant 
components of key explanatory variables perceived by entrepreneurs 
participating in this study. 
Additionally, using further logistic regression examinations, differences 
between smaller firms and larger firms are discussed. It is expected that the 
integrated assessment of these findings will provide the answer to the central 
research question of the study.  
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8.2.2 The Impact of Business Network Collaboration Strategies 
The first aspect of the central research question examines the extent 
to which network strategies have an impact on the internationalisation of 
software firms, embracing the second research question:   
 
RQ2. To what extent is the internationalisation of Brazilian software firms 
driven by collaboration through business networks?   
 
The logistic regression results of this study suggest a significant, 
positive influence of the participation in business networks on the outward 
aspect of internationalisation, exports. This result thereby adds to the 
knowledge about this phenomenon by bringing quantitative support to 
qualitative findings reported by a number of network studies in the 
international business literature (Coviello and Munro, 1997; Fletcher and 
Barrett, 2001; Chetty and Wilson, 2003; Vissak and Roolaht, 2003; Glücker, 
2006).  
A recent study by OECD (2009) concludes that due to the 
technologically heterogeneous and complex nature of software 
functionalities, collaborative activities are playing an increasingly important 
role in improving and widening linkages, including internationally, of software 
firms. It can be inferred, therefore, that, as the software innovation process 
has become more global, business-network collaboration has become a 
critical mechanism through which software firms can draw upon external 
resources to deliver innovative products and services in both the domestic 
and international markets.  
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In contrast, the association between participation in business 
networks and imports was not significant. As such, this result is in contrast 
with qualitative findings provided by Bjorkman and Kock (1997) on the 
importance of the entrepreneurs‘ networks on the inward internationalisation 
of service firms. Based on these findings, it can be concluded that the impact 
of collaboration through business networks on internationalisation, as 
investigated in Hypothesis 4, is supported for exports only.  
 
8.2.3 Network Factors Explaining Software Firms’ 
Internationalisation 
Having discussed the impact of business network collaboration on 
software firms´ internationalisation in the previous section, this section seeks 
to advance the discussion by evaluating the third research question: 
 
RQ3. What are the factors that explain the effect of business networks on 
Brazilian software firms’ internationalisation?  
 
The Network Dimension in the integrative theoretical framework of this 
study provides a particular lens with which to look at the factors that may 
explain the effect of collaboration through business networks on the 
internationalisation of software firms. Thus, the discussion of the third 
research question will focus on the results of Hypotheses 5 to 8, examining 
the effect of factors related to the Network Dimension.  
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Previous studies (Wright et al., 2002; ENSR, 2003; Hau and 
Evangelista, 2007) assert that foreign partners might provide the necessary 
managerial capabilities, international market access and expertise, 
resources, and facilitating conditions for acquiring valuable marketing 
knowledge. In contrast, the results of the logistic regression analyses of this 
research suggest that collaboration with foreign partners unexpectedly had a 
negative and significant effect, though of very low magnitude, on exports, 
while a non-significant effect on imports was found.   
One possible explanation for the negative effect of collaboration with 
foreign partners on exports may be that the motives for and the benefits of 
links developed with foreign partners are of a distinct nature from the 
theoretically hypothesised effect. Alternatively, the negative effect could also 
be due to the fact that the positive impact of participation in business 
networks on exports, as the regression results in the full sample show, 
suggests that market power and the necessary resources are conferred by 
the participation of a firm in networks, reducing the effect of the 
establishment of direct connections with foreign partners to facilitate 
internationalisation of operations. This rationalisation is in accordance with 
the work by Elango and Pattnaik (2007) who, drawing on a sample of Indian 
firms, found that the beneficial role of foreign partners for internationalisation 
seems to be higher for local firms lacking market power. Thus, this finding 
does not provide complete evidence, in the context of an emerging 
economy‘s country, that developing relationships with foreign partners may 
help a firm in its internationalisation process. The above findings therefore 
support Hypothesis 5 only for exports. 
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For Hypotheses 6a, 6b and 6c the findings from the Spearman 
Correlation analyses suggest that trust, commitment, and capabilities of 
partners, respectively, perceived as important factors in business networks 
by a firm, were not significantly associated with exports, while a negative and 
significant association between capabilities of partners and imports existed. 
These results are in contrast with previous studies which recognise the 
importance of trust (Hakansson and Snehota, 1995; Johnsen and Johnsen, 
1999; Svensson, 2004; Brunetto and Farr-Wharton, 2007), commitment 
(Spekman et al., 1997; Helfert et al., 2002; Spekman et al., 2006) and 
capabilities (Sherer, 2003) as behavioural dimensions of network 
relationships that foster internationalisation. The mixed results obtained in 
the MDS analysis of the trust construct in Chapter 7, in combination with the 
statistically non-significant regression results, may indicate the need for 
further validations of the variables pertaining to this multi-item scale 
construct, an explanation in line with what some authors have stressed about 
the lack of a thorough development of the construct of trust (Svensson, 
2004). Hence we can conclude that Hypothesis 6c was supported only for 
imports.  
The finding of the Spearman correlation analysis shows that 
interdependence between network partners has a positive and significant 
effect on the outward element of internationalisation, exports, as Hypothesis 
7 proposed. However, this association does not hold true for the inward 
element of internationalisation, imports. Although specifically focused on 
interdependencies among network partners, associated with access to 
resources of and complementarity of technical and business activities 
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through relationships between partners, this finding is somewhat in line with 
previous arguments that cooperative interdependencies affect selling 
partnerships (Smith and Barclay, 1999), supply-chains networks (Svensson, 
2002; Dubois et al., 2004), subsidiary performance across international 
operations (Subramaniam and Watson, 2006), and buyer-supplier 
relationships (Caniëls and Gelderman, 2007).  
The regression results were not significant to suggest any impact of 
the existence of governance mechanisms in business networks on either of 
the two aspects studied in the internationalisation of software firms, exports 
and imports, as proposed in Hypothesis 8. This finding is at variance with the 
notion of the importance of governance as a regulating mechanism for firms 
engaging in international exchanges suggested in some previous studies 
(Svensson, 2004; Brunetto and Farr-Wharton, 2007).  
In summary, the results obtained in the full sample reveal that, among 
the explanatory variables drawn from the network literature, two factors have 
significant impact on the internationalisation of software firms: 
interdependence between partners, with a positive effect on exports, and 
capabilities of partners, with a negative effect of on imports.  
8.2.4 Combined Effect of Factors 
Applying the study‘s integrative framework, the fourth research 
question attempted to shed more light on the impact of factors at four 
different dimensions on the internationalisation of software firms:  
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RQ4. Can factors related to the four dimensions examined in this study be 
used to explain differences in the internationalisation of software firms? 
 
 Having examined the factors at the Network Dimension in the 
previous section, we now move on to examine factors at the Contextual, 
Organisational and Entrepreneur-related dimensions. 
 
Contextual Dimension-related Factors  
A key finding of the research is that the institutional connectedness of 
a firm positively affects exports, suggesting that access to, and interaction 
with, the various levels of institutional, policy and technological networks 
fosters the internationalisation of a firm. The significance of institutional 
linkages found in our study, as proposed in Hypothesis 1, is in line with 
empirical findings by Yiu et al. (2007) who found a stronger effect on the 
international venturing of emerging-economy firms of links with dominant 
domestic institutions than of the ties established with domestic business 
networks. This finding was different for imports, as no significant association 
was found between the inward element of internationalisation and the 
institutional connectedness of a firm. 
In addition to examining the institutional linkages of a firm in the 
context in which operates, an attempt has been made to assess whether the 
geographical concentration of firms affects the existence of exports and 
imports by software firms, as suggested in Hypothesis 2. Contrary to our 
expectation, no statistically significant effect of the geographical 
concentration of firms in a territorial area on the likelihood of 
 335 
 
internationalisation of firms could be verified in the full sample, neither for 
exports nor for imports. In this respect, this finding contradicts the 
propositions found in the industrial-districts and public-policy literature 
(Meyer-Stamer, 1999; Schmitz, 1999; Pietrobelli, 2002; Pietrobelli and 
Rabellotti, 2006) on the greater propensities for jointed actions between 
networked firms occasioned by location in one place or geographical region 
as a critical mechanism in fostering the competitive advantages of firms in 
domestic and international markets. A critical view has been put forward 
more recently by some researchers, arguing that social networks are not 
necessarily localised in geographical proximity and that the latter cannot be 
considered a sufficient condition for the exchange of knowledge and 
innovation (Boschma, 2005). 
Industry-specific factors may provide a possible explanation for this 
unexpected finding. The way business actors in the software industry are 
connected to each other may differ from other sectors. The technology-
intensity of this industry may facilitate geographically-spread exchange 
processes through the use of information and communication technologies 
(ICT) and internet-based tools which might replace the effect that the 
establishment of joint activities between spatially embedded firms may have 
on the international engagement through exports and imports of software 
firms. This line of explanation is in accordance with the work by Baldoni 
(2001), who suggests the positive impacts of ICTs on the development and 
management of new models of collaborative networks between firms from 
sectors with a high level of technological complexity and technical skills.  
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One important lesson can be drawn from this finding. This result 
seems to address the distinction that needs to be made between 
geographical proximity and ―intellectual proximity‖ for enterprises based on 
knowledge-exchange processes when looking at the effects proximity may 
cause on internationalisation through business-network collaboration in a 
knowledge-intensive industry such as software. Collaborative arrangements 
through business networks aimed at internationalising operations, will not 
necessarily happen among neighbour firms, contrary to what has been 
identified in the mainstream industrial-districts literature which, with few 
exceptions, has paid little attention to non-local linkages as important 
resources for remaining internationally competitive. In this respect, empirical 
evidence for this assertion has been found in a case study on footwear firms 
in the southern district of Barletta, in Italy, done by Boschma and Ter Wal 
(2005), in which increased performance was observed among firms having 
knowledge relationships beyond the district‘s boundaries.  
The results obtained in the Spearman correlation analysis in the 
overall sample show that the internationalisation of a firm is influenced by the 
perceptions of the entrepreneur and decision-maker, as considered in 
Hypothesis 3. The study‘s overall indicator of a firm‘s constraints for 
international operations shows a negative and significant association 
between this indicator and exports, while a negative and only marginally 
significant association with imports was found. This finding indicates the 
influence of the environment as perceived by the entrepreneur in such a way 
that the attitudinal patterns of entrepreneurs and decision-makers of a firm 
are likely to influence its internationalisation patterns, in particular for those 
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firms of smaller size, given the crucial role of the entrepreneur in such firms 
(Lloyd-Reason and Mughan, 2002; Pett et al., 2004).   
Although this finding is not surprising, the MDS analysis has shown 
interesting and additional insights into the focal role attributed by 
entrepreneurs of both exporting and importing firms to governmental actions 
in the presence or reduction of many structural impediments, such as the 
general lack of experience abroad, for the development of their firm´s internal 
operations. Furthermore, the finding in the MDS analysis suggests the critical 
importance of constraints perceived in the domestic market as compared to 
foreign-market characteristics perceived as barriers. Thus, this finding 
suggests the importance for policymakers of working on the provision of 
information on international markets and consequently enlightening the 
perceptions of decision makers, following the arguments of Gunawan et al. 
(2004) that greater knowledge can support the firm‘s strategic choice to 
export. This finding is noteworthy because it sheds light on some overlooked 
aspects of previous research on the importance of governmental institutions 
in creating supporting conditions to meet the needs of firms aiming to 
develop international operations on either the importing or exporting side, or 
both, as Zahra (2005) has pointed out. 
 
Organisational Dimension-related Factors  
In this section the author explores the association with 
internationalisation of factors related to organisational characteristics, which 
have attracted the attention of researchers (Fletcher, 2001) in the 
international business field, and which were incorporated in this study‘s 
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proposed framework. The organisational dimension comprises five 
explanatory variables: the size of a firm, networking competences, 
technological capabilities, international entrepreneurial orientation, and 
international experiential knowledge. Hence the discussion of this section will 
focus on the results of Hypotheses 9 to 13, examining the effect of factors 
related to the Organisational Dimension, as presented in the theoretical 
framework. 
Understood as a proxy for firm resources and capabilities, the size of 
a firm has been extensively investigated in its relationship with export 
performance, as pointed out by Ali (2004). For example, in an investigation of 
Austrian companies Baldauf et al. (2000) have found a positive relationship 
between greater size and higher export performance. In contrast, some 
authors have actually found no empirical evidence for the association 
between firm size and export performance (Ali, 2004) and others have even 
added weight to the ongoing debate whether firm size is or not a critical 
variable in a firm‘s internationalisation activities by arguing that the typical 
smaller size of younger firms may confer the sort of flexibility and 
entrepreneurialism required in global markets (Knight and Cavusgil, 2004).  
In the context of these still conflicting views our result, as proposed in 
Hypothesis 9, indicates there are indeed strong constraints related to their 
size for Brazilian software firms aspiring to develop operations in 
international marketplaces. The logistic regression results suggest the 
significant and positive effect of the size of a firm on its internationalisation 
through both exports and imports. Thus Hypothesis 9 was fully supported.  
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This finding therefore provides support to the contention of past 
studies on the effects of a firm‘s size on its international growth strategies 
(Buckley, 1993; Calof, 1994; Baldauf et al., 2000; Dimitratos et al., 2004; 
Tsai and Cheng, 2004).  
Using the scale first developed and measured empirically by Ritter 
(1999), the results of this study do not provide support for Hypothesis 10`s 
suggestion that a firm‘s networking competences impact the 
internationalisation of a firm. This study represents an attempt to extend the 
studies by Ritter (1999), who tested and found significant association 
between network competence and performance measures in German 
companies, and Ritter et al. (2002), whose findings in a UK sample also 
showed a significant impact of network competence on the degree of a firm‘s 
technological interweavement and innovation success.  
Nevertheless, the non-significant results achieved in this study are 
perhaps due to the fact that, in contrast with prior studies, this research 
investigates for the first time the impact of networking competences in a 
distinct research setting and on a different dependent variable: the 
internationalisation of a firm. The logistic regression and MDS results of the 
present research may provide the basis for further refinements of the current 
set of variables in the scale. 
The technological capabilities of a firm, measured by R&D 
expenditures for the period 2003-2005 and patents held, appear to play a 
significant role in the inward aspect of internationalisation of a firm. On the 
other hand, the link between technological capabilities and exports of firms is 
unclear in this study. Thus Hypothesis 11 is supported for imports only.  The 
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results of logistic regressions on the two sample sub-groups, smaller and 
larger firms, can provide a better explanation of the specific effects that 
technological capabilities have on the internationalisation of software firms. 
This will be discussed in more detail later in the chapter.  
The empirical results in the overall sample examination confirm that 
the international entrepreneurial orientation of a firm influences in a highly 
significant way its exports, the outward element of internationalisation 
examined in this study. This finding is in line with Jones and Coviello (2005) 
who put forward the view of internationalisation as a process of 
entrepreneurial behaviour. This finding is also supported by our MDS results 
in both the exporters and importers sub-groups, in which participating 
entrepreneurs reveal the importance of proactive opportunity-seeking 
behaviour. However, the regression results showed no evidence of the effect 
of the international entrepreneurial orientation of a firm on imports. This is 
somewhat surprising in the light of past studies which suggest that the 
entrepreneurial behaviour exhibited by a firm, regarded as a set of 
management strategies and practices in the pursuit of opportunities, have 
positive effects on business outcomes (Stevenson and Jarillo, 1990; Brown 
et al., 2001; Knight, 2001; Luo et al., 2005; Lin et al. 2006). Thus Hypothesis 
12 is supported for exports only.    
The findings regarding the impact of the lack of international 
experiential knowledge, perceived as an obstacle to attempts by the 
company to do business abroad, on the outward element of the 
internationalisation of a firm, exports, as stated in Hypothesis 13, are in line 
with Eriksson et al. (1997). However, no significant association was found 
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between the lack of international experiential knowledge perceived as a 
limitation and imports. As such, the analysis confirmed Hypothesis 13 for 
exports only.   
This result differentiates this study since, to the best of our knowledge, 
such a variable has not been taken into account in previous studies of 
software firms´ internationalisation. This finding, if taken together with the 
results of hypothesis 3, emphasises that management‘s perceptions of 
external and internal constraints for international operations are useful 
factors for understanding the internationalisation behaviour of firms. 
 
Entrepreneur Dimension-related Factors  
Given the predominance of smaller firms in this data set, and the role 
played by an entrepreneur in the strategy-making processes of a small 
business firm (Lloyd-Reason and Mughan, 2002), it would seem appropriate 
to speculate that entrepreneur-related factors, such as management style, 
might have mediating and interaction effects and influence the international 
entrepreneurial orientation and its impact on the international performance of 
software firms.  
In contrast with the great attention given in previous 
internationalisation researches to the demographic characteristics and role of 
the entrepreneur in influencing a small firm‘s international behaviour 
(Madsen and Servais, 1997; Andersson, 2000; Lloyd-Reason and Mughan, 
2002; Jones and Coviello, 2005), little evidence of such relationship was 
found in this study. With one exception, no significant associations could be 
found between most of the personal-level characteristics of entrepreneurs 
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(age, education and language skills) and the internationalisation of software 
firms in our study. The only exception was the experience of the 
entrepreneur, measured by the number of years of work in the software 
industry, which was found to have a negative and highly significant effect on 
imports. Thus support was given for Hypothesis 14c. 
The somewhat surprising finding that the more years of experience 
the decision-maker has in the software industry the less likely it is that his/her 
firm imports could be in fact explained by influences of the national context. 
This could imply that the more experienced entrepreneurs of software firms 
might have started their own business operations or even their professional 
activities in a period of time when protectionist policies were still in place in 
the country and the local market was protected against any form of 
commercial foreign exchanges. It is believed that entrepreneurs from 
domestically-owned software firms who started operations before the 
liberalisation policies of the industry adopted from 1992 onwards, as 
research on liberalisation of the computer software industry in Brazil and 
Mexico in the 1990s done by Dedrick et al. (2001) indicates, may face an 
inertial constraint and thus might reveal a relatively weaker impetus to move 
into international trading activities such as exports or imports. Speculating 
about the perceptions of such entrepreneurs, moving into international 
operations could be seen as a risky and costly growth strategy after many 
years of experience within the industry, having secured a competitive 
position in the local market.  
Another explanation for this finding could be that, given the relatively 
homogeneous demographic characteristics of entrepreneurs in our sample, 
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especially in terms of educational levels and technical expertise, other 
behavioural elements linked to the entrepreneur may have more profound 
effects on the internationalisation of software firms. For example, this study 
shows the significance of factors such as external constraints and 
international experiential knowledge, perceived as barriers to internationalise 
operations by entrepreneurs. These findings may indicate the need to look 
more closely at the influence of other behavioural characteristics of the 
owner-manager, reflected at the organisational level, when investigating the 
international behaviour of software firms. 
8.2.5 Differences between Smaller and Larger Software Firms 
The results of the split-sample logistic regression analyses of this 
study highlight several important differences between smaller and larger 
Brazilian software firms.  
In the case of significant factors explaining the exports of smaller 
firms, a key finding is that business network-collaboration is the most 
important explanatory factor in the existence of exports by smaller Brazilian 
software firms in this investigation. From this finding, it is reasonable to infer 
that a smaller firm which operates in isolation tends to be less 
internationalised than those which collaborate with other enterprises. This 
result is consistent with data from the ENS survey of the Observatory of 
European SMEs (2003) showing the development of external relationships in 
the form of collaborative approaches and networks as a key instrument 
among internationalising SMEs. As noted by Franco (2003) in an empirical 
study on collaboration among industrial Portuguese SMEs, international 
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collaboration can be the easiest way for internationally inexperienced SMEs 
to enter new foreign markets. However, differently from the vast majority of 
previous research, our study provides empirical evidence of the impact of 
business network-collaboration on the internationalisation of smaller firms in 
a high-tech industry such as software from an emerging country´s 
perspective.  
As emphasised by Yiu et al. (2007) there is extensive empirical 
support for the view that firms with higher levels of technological capability 
are more likely to internationalise. This holds true especially for smaller firms 
in our study, as there is a significant impact of technological capabilities on 
exports by smaller software firms. This finding supports previous studies that 
acknowledge the role of technological capabilities as a predictor of the 
degree of internationalisation of a firm in developed countries (Lefebvre et 
al., 1999; Luo, 2000; Liu et al., 2000; Flor and Oltra, 2005), and also in 
developing countries (Yang et al., 2004; Estrada and Heijs, 2006).  
Perhaps given the intrinsically technological nature of the software 
sector and the rapid changes in the globalised business environment, it is 
reasonable to speculate that the unexpected finding of a negative impact of 
collaboration with foreign partners on imports by smaller software firms could 
be explained by the opportunities for pre-competitive R&D collaboration, 
access to technical knowledge and technology transfers conferred by 
collaborative arrangements between foreign partners - including businesses, 
academia, R&D institutions and foreign governments - and domestic smaller 
software firms. This may reduce the need for direct imports by smaller firms 
in the software industry.  
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If, on the one hand, collaboration with foreign partners has a negative 
effect on imports by smaller firms in our sample, on the other, their 
technological capabilities seem to have a positive and significant impact on 
imports. The positive effect of technological capabilities on imports may be 
related in turn to the acquisition of technological inputs and services through 
foreign suppliers which would enable software firms, in the long run, to enter 
and compete in technologically more advanced foreign markets.  
The above findings may suggest that a gradual build-up of capabilities 
over a period of time should be considered in order for these technological 
capabilities to produce effects on the presence of smaller software firms in 
foreign markets. Collaborative arrangements are becoming increasingly 
international in the software industry and represent opportunities to gain 
access to new markets with jointly developed technologies, one of the major 
foci of policy incentive schemes in several countries, facilitating the 
establishment of business ties, as some recent studies recognise (OECD, 
2009).  
Of course, the interpretations offered above need to be confirmed 
through further research. The assumptions aforementioned call for a 
longitudinal approach to see how these technological factors affect the 
internationalisation performance of smaller firms over a period of time. Also, 
inclusion of firms from emerging-country economies in other less 
technologically-oriented sectors would provide a more unbiased test of the 
impact of technological capabilities on their international performance.   
Contrary to earlier studies that suggest the association between the 
international entrepreneurial orientation of a firm and the internationalisation 
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of smaller firms (Brown et al., 2001; Knight, 2001), no evidence of such 
association was found in this research. One plausible explanation for the 
unexpected finding may be what Lumpkin and Dess (1996) contend, that the 
industry and business environment of a firm, on the one hand, and the 
organisational structure and the characteristics of its founders, on the other, 
may vary considerably, so that a contingency approach for investigating the 
associations between international entrepreneurial orientation and 
performance of a firm is needed. Moreover, some studies more recently have 
also emphasised that domestic environments may impact considerably the 
entrepreneurial orientation of exporters, restricting the generalizability of 
results to exporters operating under different national conditions (Balabanis 
and Katsikea, 2003; Lin et al., 2006). Thus, the above discussed reasoning 
may explain why international entrepreneurial orientation was not helpful as 
an explanatory variable for the internationalisation of smaller firms in this 
study. 
Finally, the findings of the regression analyses indicate that in relation 
to the associations between the characteristics of decision-makers in smaller 
firms, in comparison with the results of the overall sample, a similar pattern 
emerges for imports, showing a significant negative association between 
imports and years of experience of the respondent in the software industry.  
With regards to the determinants of internationalisation by larger firms, 
three factors emerge in the regression analyses as significantly explaining 
exports in this research. First, international entrepreneurial orientation 
appears to be the single most significant factor in the explanation of exports 
by larger software firms. This finding suggests that international 
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entrepreneurial orientation – a concept derived from the corporate-
entrepreneurship literature – may be a larger-firm phenomenon. The 
empirical findings of Balabanis and Katsikea (2003) and Dimitratos et al. 
(2004) actually suggest a strong positive association between size and 
entrepreneurial behaviour that may lead to superior performance in 
international markets. Also, Messeghem (2003) has found no direct link 
between a firm´s smaller size and its entrepreneurial behaviour. Indeed, 
Messeghem´s investigation revealed that entrepreneurial firms are more 
characterised by their organisational structure, defined by standardisation, 
formalisation, specialisation, the planning and control system, and the 
information system, than by their smaller size.  
Second, the institutional connectedness of larger firms shows a 
positive significant effect on their exports. This could be due to the generally 
accepted argument of the less resource constraints that larger firms have – 
including managerial and informational – in comparison with smaller firms. 
Following this logic but advancing it with a sociological account of economic 
actions, as proposed by Granovetter (1973; 1985; 1992; 2005), this finding 
could also be interpreted as suggesting that larger firms possess ―social 
embeddedness advantages‖ reflected by their ability to capitalise on 
connections and co-ordination mechanisms established with other 
institutional actors, such as technical, research and regulating institutions to 
access foreign business knowledge which in turn facilitates international 
operations. It is noteworthy, as Botelho et al. (2005) argued, that the 
Brazilian software industry still lacks a unified voice, a truly representative 
industry association, in absolute contrast, for example, to NASSCOM, a 
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trade body which provides advocacy on public policy, international trade 
development, research and market intelligence services to software 
companies in India. Hence the importance of such strategic institutional 
linkages with government and other institutions for software firms in the 
Brazilian context. Finally, the impact of the institutional connectedness of 
larger software firms on exports leads to the argument of the importance of 
linkages between larger and smaller software firms for the 
internationalisation of the latter.  
The third key explanatory factor of exports by larger firms is related to 
the years of experience of the respondent in the software industry. Similarly 
to the findings of imports in the smaller firms´ sample, a significant and 
negative association between exports and the years of the experience of the 
entrepreneur was found. It should be noted, however, that the magnitude of 
the negative effect is higher in the case of larger firms.  
With regard to the determinants of imports by larger firms, three 
factors emerge as significantly affecting the inward element of 
internationalisation. First, the existence of governance mechanisms in the 
business networks they belong to emerges as the single most important 
network-related determinant of imports by larger firms. It is noteworthy that 
the existence of governance mechanisms is the only determinant, among the 
network-related explanatory factors, to have an influence on larger firms´ 
internationalisation. An explanation for this finding could be that, due to the 
larger size of firms and the possible criticality of the foreign resources they 
acquire, the existence of governance mechanisms plays a more crucial role 
in facilitating the exchange of needed resources among business network 
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partners. This line of reasoning is in accordance with some proponents of the 
resource-based view of the firm and the resource dependency theory 
(McEvily and Zaheer, 1999), which combined with the network approach, 
contribute to the explanation of governance mechanisms in business 
networks, as the literature review in Chapter 3 emphasises. This finding 
sheds some light on some of the specific requirements that business 
networks should have to produce benefits to larger firms engaging in 
international activities.    
Second, international experiential knowledge, perceived as a 
limitation, has a negative effect on imports by larger firms. This is consistent 
with the notion advanced by Eriksson et al. (1997) that experiential 
knowledge is a higher resource-commitment process, thus impacting on 
larger firms.  
Third, the experience of the entrepreneur, measured by years of work 
in the industry, has a negative impact on imports. Although this finding 
follows a similar pattern compared to both the overall sample and the smaller 
firms´ sub-group sample findings, it reveals an even greater effect in the 
case of imports by larger firms.  
To conclude, our empirical findings suggest that different explanatory 
factors impact the internationalisation of smaller and larger software firms in 
Brazil, and that these impacts vary in strength. Table 8.1 displays a summary 
of the results of the regression analyses on the two sample sub-groups.  
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Table 8.1: Summary of Empirical Results: Sample Sub-Groups 
 
 
 
 
Dimensions 
of Analysis 
 
 
 
Explanatory Factors 
 
 
Statistical Confirmation 
 
Exports Imports 
Smaller Firms Larger Firms Smaller Firms Larger Firms 
Contextual 
Dimension 
Institutional connectedness No Yes * No No 
Geographical concentration of firms No No No No 
Network 
Dimension 
Participation in business networks  Yes * No No No 
Collaboration with foreign partners No No  (-) Yes ** No 
Governance mechanisms  No No No Yes * 
 
Organisational 
Dimension 
Networking competences  No No No No 
Technological capabilities  Yes * No Yes ** No 
International entrepreneurial orientation  No Yes ** No No 
International experiential knowledge as a limitation  No No No Yes ** 
Entrepreneur 
Age, education, experience, and language skills of the 
entrepreneur  
No 
Partially 
(-) experience * 
Partially 
(-) experience ** 
Partially 
(-) experience * 
 
Notes: Yes = Significant support found; No = No significant association found; Partially = supported to some extent.  *** p<0.01, ** p<0.05, *p<0.10 
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8.2.6 An Overview of Research Findings 
In concluding the discussion of research findings, the results of the 
study suggest that significant factors and mechanisms at the contextual, 
network, organisational and entrepreneur-related dimensions can explain the 
internationalisation of Brazilian software firms. However, the most important 
sets of explanatory factors in the overall sample are network dimension- and 
organisational dimension-related factors. In this respect, the findings are 
similar in the case of smaller and larger firms. The findings discussed in the 
previous sections draw our attention to several points.   
First, the regression results of this research indicate that the 
explanatory factors which exercise the greatest influence on both exports 
and imports are organisational-related, providing evidence of the importance 
of firm-specific strategies in the internationalisation behaviour of software 
firms. This might be due to potential heterogeneities among Brazilian 
software firms and may shed some light on how to explain variations in 
internationalisation patterns among firms. However, this cannot lead us to 
conclude that other factors at the contextual and network dimension have no 
effect on the way firms actively engage in international activities.  
For example, at the network dimension, the participation in 
collaborative arrangements through business networks is found to impact 
positively the exports of software firms. Thus, we should also take into 
account the mediating effect that, for example, access to support agencies at 
local level and the participation in business networks might have on more 
and improved access to international market knowledge and subsequent 
 352 
 
foreign market penetration. These institutional and network connections may 
constitute therefore the medium through which critical resources, such as up-
to-date knowledge on international market opportunities, are pulled into the 
firm, as previous research has emphasised (Welch et al., 1996; Coviello and 
Munro, 1997; Welch et al., 1998; Chetty and Wilson, 2003;Elango and 
Pattnaik, 2007). 
Second, there is a noteworthy emergence of a clear 
―internationalisation preparation‖ region in the perceptual map of the 
international entrepreneurial orientation construct examined in the MDS 
analysis, which, in conjunction with the positive effect of this factor on 
exports found in the regression analysis, suggest the critical role played by 
information-searching before entering foreign markets in the 
internationalisation of software firms, the product of which may be regarded 
as objective market knowledge. It should be noticed that the importance of 
foreign market knowledge has been recognised by studies following either 
the incremental or the born-global view of internationalisation, as 
emphasised by Zhou (2007).  
This result, however, contradicts the assumptions of the incremental 
view that objective market knowledge, acquired through more standardised 
methods, such as market intelligence, for example, is of minor importance, in 
contrast to experiential knowledge, related to knowledge of foreign business 
and institutions, and other legal and commercial matters, in a firm‘s 
internationalisation process, as is postulated in Eriksson et al.‘s (1997) 
empirical work. Garvey and Brennan‘s (2006) study of the internationalisation 
of Irish software firms also stresses the role of experiential knowledge in 
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influencing the pattern, pace and level of internationalisation in the software 
sector.  
In this sense, market knowledge could be regarded as an 
entrepreneurial mechanism which drives the efforts of firms to develop 
international market operations, rather than an obstacle which has to be 
overcome, as viewed by Eriksson et al. (1997). As a significant negative 
association was found between the perceived lack of experiential knowledge 
and exports, but a stronger association between the latter and international 
entrepreneurial orientation, in which internationalisation preparation emerges 
as a key element, our contention is that anticipated acquisition of objective 
knowledge on international markets and experiential knowledge are both 
important factors, but may affect the firm differently during its 
internationalisation process.  
Third, the significant association between the size of a firm and its 
internationalisation has been consistently supported in all findings made 
during this research‘s statistical testing. As noted earlier, this result confirms 
a long-standing stream of research on the resource-constraining effect of 
size on a firm‘s exporting behaviour (Culpan, 1989; Bonaccorsi, 1992; 
Buckley, 1993; Calof, 1994; Wakelin, 1998; Gourlay et al., 2005). 
Nevertheless, following the suggestion of Calof (1994), instead of confining 
the investigation only to propensity to export, as previous studies usually 
have done, this study has addressed an important issue not well researched 
before: the relationship between firm size and internationalisation, measured 
by two performance measures: exports and imports.  
 354 
 
Fourth, it is important to emphasise at this stage that inward-outward 
links were supported in this research, showing, for example, that export-
relevant possibilities might have come through a foreign supplier. We 
therefore found strong support for the argument that building relations with 
foreign actors and providing opportunities to gain knowledge about foreign 
operations through imports may create a platform for firms to develop 
subsequent outward activities (Bell, 1995; Korhonen et al., 1996; Roolaht, 
2002; Karlsen et al., 2003).  
Fifth, notwithstanding the aforementioned aspects, it should be 
observed that relatively weaker statistical models emerged for imports 
through the logistic regression examinations. It is reasonable to assume that 
factors that predict outward forms of internationalisation may not fully predict 
inward forms of this phenomenon, contrary to what a previous study by 
Fletcher (2001) has found. Such findings could be justified perhaps by 
theoretical or methodological reasons. Some scholars recognise the neglect 
in past research of a more holistic view of internationalisation, encompassing 
both inward and outward patterns of international operations (Fletcher, 1996; 
Korhonen et al., 1996; Fletcher, 2001; Karlsen et al., 2003). This neglect may 
have led to the consequent lack of theoretically-derived and empirically-
tested variables which could specifically predict inward forms of 
internationalisation.  Taking into consideration possible methodological 
shortcomings of the present study in regard to this finding, the survey 
approach should be supplemented by more in-depth and in-process research 
to uncover the subtleties and linkages of inward-outward patterns of 
internationalisation, as Korhonen et al. (1996) suggest.  
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Finally, looking at the control variables, having embedded software as 
an area of activity, an industry factor, provides a reasonable estimate for 
each firm's likelihood of being an exporter, while the age of a firm also shows 
a positive effect on imports. The finding of the impact of firm age is in line 
with arguments that older firms that have been embedded in the pre-
liberalised period are more risk-adverse, as previous studies on the 
international expansion of firms from other emerging economies have 
emphasised (Yiu et al., 2007). This could be the explanation for this finding, 
as some older firms in our sample may have been established before the 
liberalisation policies for the software industry in Brazil during the 1990s.   
It is possible to speculate that embedded software, as an area of 
activity of a software firm, seems to relate to specific vertical segments 
where market niches are targeted to be served, and in which Brazil has 
become competitive worldwide. The development of local supply linkages 
between foreign subsidiaries operating in Brazil and domestic software firms, 
integrating the latter into global value chains in the telecommunications 
sector, is also a plausible explanation for the entry routes of Brazilian 
software producers of telecom applications into foreign markets.   
The empirical strength of this finding is reinforced by the conclusions 
of studies done by the Massachusetts Institute of Technology – MIT (2002) 
and Botelho et al. (2005) on the development paths of the software industry 
in Brazil, China, Mexico, and the 3 Is (India, Ireland and Israel). In the 
Brazilian section of the MIT study, it is emphasised that international 
competition in higher added-value software services in vertical areas where 
current Brazilian customers are of world class (telecommunications, e-gov, 
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data and network security, financial or retail services) should be explored 
better in international markets. Also, a more recent study done by the Society 
for the Promotion of Excellence in Brazilian Software – Softex (2005) –
indicates that Brazilian subsidiaries of multinational enterprises (MNEs) in 
the telecommunications sector are increasingly integrated into global value 
chains through which the development and exports of software on demand to 
headquarters are carried out.  
Finally, apart from fulfilling the study´s three main objectives, our 
empirical findings shed some light on what factors can explain the 
differences in internationalisation between smaller and larger software firms. 
Given the importance of size of a firm as a key explanatory determinant of 
both exports and imports by software firms in our study, the quantitative 
findings of the factors differentiating the internationalisation of smaller and 
larger software firms offer a unique contribution to both academic and 
industry experts, as no other research of this type has been done in Brazil. A 
summary of the empirical findings with the statistical test of the research 
hypotheses in the overall sample is provided in Table 8.2.  
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Table 8.2: Summary of Empirical Results: Findings vs. Hypotheses (Overall Sample) 
 
 
Dimensions 
of Analysis 
 
 
Hypotheses 
 
 
Statistical 
Confirmation 
 
Comparison with Previous 
Research 
 
Exports Imports For Against 
 
 
Contextual 
Dimension 
 
H1: The institutional connectedness of a firm is positively associated with the 
likelihood of its internationalisation. 
Yes ** No Yiu et al. (2007) - 
H2: The geographical concentration of firms is positively associated with the 
likelihood of the internationalisation of a firm.  
No No 
Boschma and Ter 
Wal (2005), 
Pietrobelli and 
Rabellotti (2006) 
H3: The perceived external constraints for international operations by a firm 
are negatively associated with the likelihood of its internationalisation. 
Yes ** No Pett et al. (2004) 
 
- 
 
 
 
 
 
Network 
Dimension 
 
H4: The participation of a firm in business networks is positively associated 
with the likelihood of its internationalisation. 
 
Yes ** 
 
No 
Coviello and Munro 
(1997); Chetty and 
Wilson (2003); 
Glücker 2006 
 
Bjorkman and Kock 
(1997) 
H5: The collaboration of a firm with foreign partners is positively associated 
with the likelihood of its internationalisation. 
(-) Yes * No 
Elango and Pattnaik 
(2007) 
 
- 
H6a, H6b, and H6c: Trust, commitment, and capabilities of partners in the 
business networks it belongs to are positively associated with the likelihood of 
the internationalisation of a firm.  
No 
Yes ** 
(capabilities of 
partners) 
Sherer (2003); 
Spekman et al. 
(2006) 
- 
H7:  Interdependence between partners in the business networks it belongs 
to is positively associated with the likelihood of the internationalisation of a 
firm. 
Yes * No 
Smith and Barclay 
(1999) 
- 
 
H8: The existence of governance mechanisms in the business networks it 
belongs to is positively associated with the likelihood of the 
internationalisation of a firm. 
No No 
Hoang and Antoncic 
(2003); Guibert 
(2006) 
 
- 
 
 
 
 
Organisational 
Dimension 
H9: The size of a firm is positively associated with the likelihood of its 
internationalisation. 
Yes *** Yes ** 
Tsai and Cheng 
(2004) 
Ali (2004), Knight 
and Cavusgil (2004) 
H10: The networking competences of a firm are positively associated with the 
likelihood of its internationalisation. 
No No Ritter et al. (2002) - 
H11: The technological capabilities of a firm are positively associated with the 
likelihood of its internationalisation. 
No Yes * 
 
- 
Flor and Oltra 
(2005); Estrada and 
Heijs (2006) 
H12: The international entrepreneurial orientation of a firm is positively 
associated with the likelihood of its internationalisation. 
Yes *** No 
Lumpkin and Dess 
(1996) 
Stevenson and 
Jarillo, (1990), 
Brown et al. (2001) 
H13: The lack of international experiential knowledge of a firm is negatively 
associated with the likelihood of its internationalisation. 
Yes  * No 
Eriksson et al. 
(1997) 
- 
Entrepreneur 
H14a, H14b, H14c, and H14d: The age, education, experience, and language 
skills of the entrepreneur of a firm are positively associated with the likelihood 
of its internationalisation.  
No 
(-) Yes *** 
(experience) 
Zuchella et al. 
(2007) 
Lloyd-Reason and 
Mughan (2002) 
Notes: Yes = Significant support found; No = No significant association found; Partially = supported to some extent.  (-) = Negative association. *** p<0.01, ** p<0.05, *p<0.10.  
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8.3 Research Contributions 
Taking a behavioural perspective, this study started with the 
assumption that business networks are increasingly instrumental for firms 
operating in internationalised high-tech markets. This assumption led to the 
four specific research questions which this thesis sought to elucidate. The 
findings in this study, given its focus on firms‘ internationalisation from an 
emerging-economy perspective, contribute to expanding current knowledge 
in several ways.   
Although a few recent studies have explored some aspects of the 
internationalisation phenomenon of software firms in Brazil (Softex, 2005; 
Botelho et al., 2005; Roselino, 2006a; Dib et al., 2008), to the best of our 
knowledge this present study has unique characteristics.  
While a detailed analysis of this study‘s results has been offered in 
Chapters 5 to 7, and a discussion of empirical results is presented in the 
previous sections, the main findings of the thesis are summarised and 
integrated in Table 8.3, in the context of the research questions posed in 
Chapter 1.  
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Table 8.3: Summary of Main Findings 
Research Question Main Findings 
 
What is not yet known 
 
RQ1. What is the extent 
of internationalisation of 
Brazilian software firms? 
 
The findings show a dominant inward pattern of internationalisation among Brazilian software 
firms, with its outward component, exports, being limited in scale and scope. This can be seen 
as a gap when set alongside the degree of internationalisation of technology-based firms in both 
large developed economies such as The United States, and small developed ones, such as 
Ireland, or even in comparison with some emerging-market countries which are known for the 
internationally-advanced position of their domestic software firms, such as India. Although the 
Brazilian firms are internationalising their operations mainly through imports, a trend towards 
more outward-driven internationalisation strategies, such as exports, appears to be emerging 
among Brazilian software firms in the period 2003-2005. In fact, a pattern of rapid pace of 
outward internationalisation can be observed among internationalising firms.  
 
 What are the distinctive factors that may explain the 
inward internationalisation behaviour of software firms? 
 What role industry-specific factors may play in the early 
internationalisation of high-tech firms in emerging 
economies? 
 What are the effects of the Production Development Policy 
(PDP) measures launched by the Federal Government in 
2008 on the internationalisation of Brazilian software 
firms? 
   Is early internationalisation conferring substantial benefits 
on Brazilian software firms, and in what ways? Is there an 
impact on long-term performance? 
 
 
RQ2. To what extent is 
the internationalisation of 
Brazilian software firms 
driven by collaboration 
through business 
networks?   
 
It can be argued that collaborative relationships through business networks, although not a 
widespread phenomenon among Brazilian software firms, in fact play a very important role in 
their internationalisation processes, especially in export-driven activities. Further, network 
collaboration has a strong impact on exports by smaller Brazilian software firms. Business 
networks are thus strategic mechanisms through which a software firm develops its 
internationalisation trajectory, as hypothesised. This finding led the researcher to examine what 
specific network factors have an effect on firms‘ internationalisation.  
 
 What is the role of ICT technologies and internet-based 
tools in the establishment of network-based 
internationalisation strategies of software firms from 
emerging economies?   
 What are the possibly negative effects of business-network 
collaboration on the internationalisation of software firms? 
 360 
 
Table 8.3: Summary of Main Findings (continued) 
Research  
Question 
Main Findings 
 
What is not yet known 
 
RQ3. What are the factors 
that explain the effect of 
business networks on 
Brazilian software firms’ 
internationalisation? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
RQ4. Can factors related to 
the four dimensions 
examined in this study be 
used to explain differences 
in the internationalisation of 
software firms? 
 
At the network dimension, in further evaluating the significant effects of network factors, it is observed 
that relationships with foreign partners have a negative effect on exports and imports of smaller firms. 
Also, capabilities of partners have a negative impact on imports. However, the interdependence between 
partners and governance mechanisms in business networks are elements found to be significantly 
associated with exports and thus should be considered in the implementation of network strategies by 
software firms.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Using a theoretically derived integrative framework, the discussion carried out provided empirical evidence 
on the combined influence of four interrelated sets of factors – contextual, network, organisational, and 
entrepreneurial – impacting the internationalisation of Brazilian software firms.  
 
 
 How governance mechanisms affect 
interdependence with network partners.  
 What role can governmental and business-
support agencies play in facilitating network-
based internationalisation strategies of 
software firms? 
 To what extent are network connections 
contributing to improved access to 
international market knowledge? 
 Why and how collaborative strategies with 
foreign partners differ from other forms of 
network collaboration in the 
internationalisation trajectories of software 
firms.  
 To what extent local supply linkages between 
foreign subsidiaries operating in Brazil and 
domestic software firms are contributing to 
the internationalisation of the latter. 
 
 
 
 
 Can the integrative framework tested in this 
research be applied in a different setting 
such as another sector or country?  
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Table 8.3: Summary of Main Findings (continued) 
Research  
Question 
Main Findings 
 
What is not yet known 
 
RQ4. Can factors related to 
the four dimensions 
examined in this study be 
used to explain differences 
in the internationalisation of 
software firms? 
 
In the case of contextual-related factors, the ease of access to established broader policy and technological 
networks, conceptualised in this study as the ―institutional connectedness‖ of a firm, and the perception of 
external constraints for international operations, showed significant associations with a firm‘s internationalisation. 
Contrary to the traditional industrial-districts view, however, and to the hypothesised expectation of this study, we 
found that the concentration of firms within a geographical area has no significant effect on a firm‘s 
internationalisation. At the network dimension, in further evaluating the significant effects of network factors, it is 
observed that relationships with foreign partners have a negative effect on exports and imports of smaller firms. 
Also, capabilities of partners have a negative impact on imports. However, the interdependence between partners 
and governance mechanisms in business networks are elements found to be significantly associated with exports 
and thus should be considered in the implementation of network strategies by software firms. The discussion of 
organisational related factors showed that size of a firm, international entrepreneurial orientation, and 
perceived lack of international experiential knowledge by decision-makers are significantly associated with the 
outward internationalisation of Brazilian software firms, while technological capabilities are only significantly 
associated in the case of inward internationalisation through imports. The results showed a highly significant 
association between a planned strategy towards internationalisation and seeking foreign market information 
before international sales, as the finding of the effect of international entrepreneurial orientation on exports 
suggests, indicating that firms should be able to make better-informed decisions and articulate internationalisation 
strategies on the basis of objective knowledge gained through information sought in advance on foreign markets, 
which ultimately could impact their internationalisation. Among the entrepreneur-specific factors, findings linked 
to their influence on the internationalisation of respondent firms raised an interesting discussion about the 
significant negative effect of years of experience within the industry on both exports and imports by larger, and 
larger and smaller software firms, respectively. 
 
 
 
 Are industry-clusters facilitating the 
establishment of international 
linkages among software firms from 
emerging economies? 
 What information-sharing schemes 
are more effective for the 
internationalisation of software firms 
from emerging economies? 
 What role business associations play 
in overcoming the lack of resources 
and knowledge that smaller firms 
may encounter in trying to enter new 
international markets effectively. 
 What is the impact of the domestic 
environment on the entrepreneurial 
orientation of software exporters? 
 Can entrepreneur-related factors have 
mediating effects and influence on 
the international entrepreneurial 
orientation and the international 
performance of software firms? 
 How the entrepreneur‘s perceptions of 
external constraints for international 
operations change over time. How 
changes in perceptions affect the 
pace, mode, and degree of 
internationalisation of software firms. 
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8.3.1 Empirical Contributions 
In this thesis, two empirical contributions are worthy of discussion. 
Firstly, this study fills a much-needed gap by providing empirical evidence on 
Brazil, an emerging economy that despite its importance as having the tenth 
largest GDP in the world (World Bank, 2008) and its role in the global 
economy has not been thoroughly researched before in the literature. 
Therefore, this study extends the generalizability of previous research 
findings across countries.  
Secondly, this study provided evidence from a national sample of 
Brazilian high-tech firms in a fast-moving global industry, the software and 
allied services industry, which has been acknowledged for its developmental 
impacts in specific countries such as India, Ireland, and Israel (Heeks and 
Nicholson, 2002).  
8.3.2 Theoretical Contributions 
Existing research on the internationalisation of firms has tended to 
focus only on the outward component of the internationalisation process, 
leaving aside other forms of international operations such as imports, as the 
review of internationalisation research in Chapter 3 pointed out. This thesis 
addressed this shortcoming by offering empirical evidence of interplay 
between the inward and outward elements of the internationalisation process 
of software firms in Brazil, with exports and imports displaying a significant 
association. Therefore, one of its contributions to the internationalisation 
literature consists in examining the internationalisation phenomenon in a 
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broader sense, filling the gap in extant research with a more holistic view of 
internationalisation as a two-sided process of both inward and outward 
international operations.   
The review of the internationalisation literature provided in Chapter 3 
also revealed that previous internationalisation research does not provide a 
theoretical perspective that incorporates elements from various theories. 
Further, although some integrative efforts had been made in recent studies, 
the review showed that a consistent and integrated framework for evaluating 
the internationalisation of firms was lacking.  
This thesis tries to close these research gaps and has contributed to 
the internationalisation literature in two specific ways. First, having the 
network approach as its main theoretical underpinning, this study developed 
an interdisciplinary perspective by seeking insights from four distinct domains 
- economic sociology, industry clustering, international entrepreneurship, and 
strategic management – as well as using key concepts borrowed from export 
development studies and the Uppsala internationalisation model. Second, 
through the empirical testing of its integrative theoretical framework, which 
jointly considered internal and external factors associated with the 
contextual, organisational, network and entrepreneurial dimensions, rather 
complementary theories and concepts were combined in the study of the 
internationalisation of firms. Therefore, this thesis underscores the 
importance of taking an integrative approach to internationalisation in order 
to address the elements needed to improve the performance of firms, 
especially those of smaller size, in international markets.  
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This study contributes to emphasising the importance of networks in 
the internationalisation of high-tech firms by providing empirical evidence that 
goes beyond anecdotal cases in the literature. Unlike other limited studies 
about the internationalisation of firms in emerging market contexts, this study 
sought to uncover the various factors that determine the impact of business-
network collaboration on the internationalisation strategies of Brazilian 
software firms. By doing so, this thesis enhances the generalizability of the 
findings across emerging-market countries and moves beyond the 
mainstream internationalisation literature by developing conceptual links 
between often-separated elements to explain the combined influence of 
several factors.    
This study‘s contribution to the network school of internationalisation 
lies in the fact that in the context of each firm‘s network, the effect of 
business-network collaboration on internationalisation was investigated in 
terms of several key aspects. The empirical findings of the study support the 
contention that the positive effects of business networks on the outward 
internationalisation of firms are not homogeneous and can be enhanced by 
having interdependence between partners and governance mechanisms in 
business networks. Also, the rationale provided through the combination of 
the network approach with economic sociology is an important resource for 
scholars interested in studying the role of business networks in firms‘ 
internationalisation strategies.  
The findings of this research suggest that studies based on the 
business-network model of internationalisation can no longer ignore the 
impact of other factors at the contextual, organisational, and entrepreneurial 
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level. Incorporating these elements into research that seeks to explain the 
impact of network relationships on the internationalisation of firms could 
provide a more sophisticated understanding through new insights, and allow 
scholars to go beyond one-dimensional and static theorising.  
8.3.3 Methodological Contributions 
There is a call in network research for methodological integration 
within the field, combining qualitative/descriptive and more predictive 
methods (Hoang and Antoncic, 2003). Thus this study‘s main methodological 
contribution, building upon predominantly qualitative case-based findings of 
the effects of network relationships on internationalisation of high-tech firms 
from several, mostly developed, countries of the world, was to test the 
generalizability and statistical robustness of these results in an emerging 
market context. The research therefore expands on the anecdotal evidence 
given by studies on the impact of network strategies on the 
internationalisation of firms.  
Moreover, by applying the multidimensional scaling (MDS) technique 
in this study, an approach rarely adopted in international business research, 
it was possible to uncover qualitative aspects for the discrimination of distinct 
patterns of perceptions by respondent entrepreneurs in regard to seven key 
explanatory determinants of exports and imports, providing a comprehensive 
explanation of unrecognised dimensions affecting the internationalisation 
behaviour of firms.  
Among the nineteen constructs of this study that emerged from the 
literature, as indicated in Chapter 4, new operationalisation of five constructs 
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was undertaken: institutional connectedness; external constraints for 
international operations; interdependence with partners; governance 
mechanisms; and technological capabilities – contributing to generate new 
measures of relevant factors in internationalisation research. Despite their 
high reliability values and usefulness for this study, these constructs should 
be further tested to improve future research. 
This study therefore extends empirical research as it is one of very 
few studies to examine quantitatively in an emerging-economy country the 
impact of collaborative relationships through business networks on the 
internationalisation of software firms, and it is the first to measure impact 
across a broad range of factors. Furthermore, the unique integrative 
framework developed in this study obtained substantial empirical support and 
thus has addressed the paucity of studies taking the perspectives of firms 
from emerging-economy contexts. Hence, it constitutes a well-grounded 
framework that can be tested in other research looking to explain the 
internationalisation of firms. 
8.4 Implications for Policy and Business Practice 
The main findings of this study, displayed in Table 8.3, have direct 
implications for policy and business practice. Thus, the empirically-tested 
theoretical framework developed in this study, which revealed simultaneous 
linkages among relevant internal and external factors that are likely to 
influence the internationalisation of firms is particularly useful for policy and 
business practice. Such a combined framework, developed and tested in this 
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research, may assist the systematic identification and evaluation of the broad 
range of factors that influence firms‘ internationalisation.  
Specifically from a managerial perspective, the integrative framework 
of this study can be used as a comprehensive tool to increase entrepreneurs‘ 
competences to implement and review appropriate internationalisation 
strategies.  
The study findings showed that although rare among the surveyed 
software firms, planned strategies towards internationalisation are valuable 
because entrepreneurs should be able to make better-informed decisions 
and articulate internationalisation strategies on the basis of international 
market knowledge gained through information sought in advance. This 
ultimately could impact the internationalisation of software firms.  
Additionally, this study highlights the point that the competence of a 
smaller firm to strategically collaborate through networks, as an individual 
actor, with both firms and institutional partners, is a factor that can introduce 
specific benefits to its internationalisation processes. Therefore, based on 
this study‘s findings, an important implication is that managers should be 
aware of the importance of the possession of managerial orientations and 
strategic approaches as determinants of performance in the international 
activities of firms.  
From a public policy perspective, the results obtained during the 
course of this research point to the importance of the facilitation role of 
institutions for the internationalisation of firms in emerging-market countries 
such as Brazil. Overcoming the barriers to bridging linkages between distinct 
business actors may be enhanced by public policy intervention initiatives. 
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Moreover, for the internationalisation of  smaller firms, which may have 
limited access to resources and information, an articulated institutional 
infrastructure available through local agencies can play a critical role in 
assembling resources through the diffusion of technical and market 
information, and in the provision of financial and other professional services.  
Further, using the findings of this study, it is important to stress for 
policymakers and business-development services agencies interested in 
promoting the international competitiveness of smaller software firms that the 
stimulus for business networks should not be viewed in isolation from the 
need to strengthen networks of established policy and technological 
institutions; rather, despite their distinct purposes, appropriate measures and 
programs should be designed aimed at connecting one to another. 
Moreover, policymakers should be aware that leveraging the 
competences of firms from sectors with a high level of technological 
complexity and technical skills such as the software industry to jointly 
perform activities for strategic purposes may be beneficial in overcoming the 
natural constraints that smaller firms face. Nevertheless, our findings suggest 
that not only policymakers should help smaller firms to develop more 
collaborative relationships through networks. Perhaps more importantly, 
smaller firms should also develop activities in a more articulated and 
network-based way amongst themselves.  
Industry-specific factors may play a more critical role than prior 
research on internationalisation of firms has suggested. Placing this finding 
into context, there is a need for policymakers in emerging economies to 
address tailored support measures for assisting the internationalisation of 
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entrepreneurial software firms in the earlier stages of establishment. Also, 
the measures for newly established software firms might fill a gap which is 
addressed by Botelho et al. (2005), who warned that supportive policy 
instruments for the software industry in Brazil are still restricted to a few 
financial incentives. 
Reviewing the findings of this study, the need for new approaches to 
firm internationalisation becomes quite clear. If policymakers and managers 
are committed to trying to realize the full benefits, usually strategic in 
essence, to be derived from networking between firms, they should plan 
carefully network-based internationalisation strategies looking at the impact 
that specific factors might have on the network success. Also, management‘s 
perception of the international environment as an external constraint for 
international operations is of critical importance, among other environmental 
conditions, being likely to represent a threat to the development of the firm‘s 
international operations.  
Openness to trade and international linkages within a supportive 
relational environment that contributes to the development of an 
internationally competitive software industry in Brazil should be fostered in 
Brazil‘s future policies. Specifically, the foci of incentive measures such as 
tax benefits and credit mechanisms that are conceived in the Production 
Development Policy (PDP), recently launched by the Brazilian Government, 
should explicitly facilitate collaborative linkages between innovative, 
domestic software firms and foreign partners both in domestic and 
international markets.  
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Through interrelated measures, not only measures that stimulate 
exports of Brazilian software firms should be fostered, but also other modes 
of internationalisation. As the discussion in this chapter pointed out, the 
development of local supply linkages between foreign subsidiaries operating 
in Brazil and domestic software firms, integrating the latter into global value 
chains such as in the telecommunications sector, should also be used as a 
platform for the entry routes of Brazilian software producers into foreign 
markets.  
Further, policies aimed at enhancing the internationalisation of 
Brazilian software firms should be innovative, flexible and viewed in a holistic 
manner rather than as a set of isolated measures. The successful 
experiences of software firms in other countries, such as in India, Ireland, 
and Israel, demonstrate that their business growth has been driven not only 
by market forces but also by the design and implementation of public policies 
that comprise measures to support domestic companies and business 
networks as well as to attract knowledge-intensive inward investments 
(Green et al., 2001). 
However, policymakers need to be aware of the complexities of 
intervening with internationalisation measures. They should attempt to build 
longer-term relationships with internationalising firms in order to help them 
throughout the different stages of the process. It is believed that this study 
can be very useful for the future design and implementation of state and 
private programs whose objective is support for the internationalisation of 
technology-based smaller firms. 
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8.5 Research Limitations and Future Research Directions 
While this research has made theoretical, empirical, and 
methodological contributions to the internationalisation stream of research, 
and has a variety of policy and business-practice implications, it has a 
number of limitations. One of the limitations is that although network 
relationships are dyadic in nature, the investigation was confined to the 
perspective of a single respondent, the owner/manager of the surveyed firm, 
which usually is recognised as restricting the generalizability of the findings 
because of common method bias as argued Brunetto and Farr-Wharton 
(2007). However, the literature on international entrepreneurship 
acknowledges the shaping role of the owner/manager in that his/her attitudes 
and behaviours are critical for determining the internationalisation strategies 
and market choices of smaller enterprises, validating the key-informant 
approach adopted for this study. Future work that may focus on quantitative 
data from firms‘ business networks, as the unit of analysis, should allow for 
the perceptions of several actors from distinct firms to be taken into account 
simultaneously and for network-level factors to be better differentiated from 
organisational-level factors.  
Due to financial and time constraints, another limitation of this 
research is its cross-sectional nature, as opposed to a longitudinal design, 
limiting its ability to make stronger claims for the impact of participation in 
business networks on the internationalisation of firms, understood as a 
process, over longer periods of time. Further research should consider the 
influence of several network-level factors over time in the internationalisation 
processes of firms, such as the size of network, types of partners, 
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interdependences with foreign partners, and governance mechanisms, 
amongst others, to overcome this limitation of the present study. 
Further to the limitation of its cross-sectional characteristic, the sample 
chosen comes from a single industry, the software and allied services sector, 
limiting the ability to generalize the results obtained beyond the scope of this 
study. Thus these findings would also be enriched in further investigations by 
comparisons between firms in selected emerging economies belonging to a 
range of different technology-intensive sectors. Finally, although the sample 
size of 148 respondent firms used in this study was enough for the statistical 
analyses carried out, a larger sample could facilitate the validation of the 
findings. 
The interdisciplinary and comprehensive nature of this study also 
indicates several directions for future research. The broad range of variables 
included in this study‘s integrative theoretical framework is seen as a future 
line of research. Also, the findings from the logistic regression models for 
imports tested in this research suggest that the relationships of the 
organisational, network, contextual and entrepreneur-related variables with 
imports are probably more complex than was anticipated, not capable of 
being modelled completely using only the explanatory variables for exports. 
Given the interplay between the inward and outward elements of the 
internationalisation processes of software firms found in this study, a fruitful 
area of research could be the investigation of what are the distinctive factors 
that may explain the inward internationalisation behaviour of firms. 
Knowing that geographical proximity or density of firms does not 
necessarily characterise an industry cluster, but rather that a typical cluster 
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displays features such as external economies, knowledge transfer, 
generalised reciprocity and flexible specialisation as well as strong and 
persistent linkages between a multiplicity of private actors, institutions, and 
bodies, and the government (Dayasindhu, 2002), an area for future research 
would be to investigate to what extent the location of software firms in 
industry clusters can impact the relationships that firms may develop and 
how this may influence the internationalisation of such firms.  
At the time this thesis was concluded, the effects of the global 
financial crisis and economic slowdown on both developed and developing 
countries had already started to appear. The upsurge of heavier protectionist 
measures and other international trade-related barriers, and the slower 
growth of technology spending (The Economist Intelligence Unit, 2008) 
indicate that, as Arora and Gambardella (2004) noted, the expansion of the 
global software industry in the 1990s is unlikely to repeat itself in the near 
future. Notwithstanding that the likely effects of the crisis on the software 
industry are not yet known, the findings of this study indicate that, as the 
global software industry matures, software firms from emerging economies 
are challenged to adopt more and more effective strategies in order to 
access and maintain competitive positions in the international marketplace. 
In this context, careful attention should be given to coordination between the 
policy-making actors involved in the implementation of the Production 
Development Policy (PDP) measures by the Brazilian Federal Government, 
and to the effects of this new policy on the competitive conditions of Brazilian 
software firms in both domestic and international markets. 
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Finally, the investigation carried out in this thesis has offered new 
insights into the simultaneous linkages among relevant internal and external 
determinants which are likely to influence the internationalisation of Brazilian 
software firms. In response to aspects not thoroughly researched before, the 
framework developed in this study may contribute to a more holistic 
understanding of the complex phenomenon of the internationalisation of 
firms from emerging markets, and consequently to further empirical 
investigations.   
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Appendix F: Constructs of the Study 
CONTEXTUAL DIMENSION VARIABLES: 
 
Construct: Institutional Connectedness  
 
 
 
 
 
 
 
 
 
Access Mechanisms comprises three items: 
 
Questionnaire 
Item 
Statement 
E1_4 In the city and state where the company is located there is a 
support structure (incubation services, financial support, etc) 
accessible to businesses and entrepreneurs in the software and 
allied services sector.  
E1_6 This company has easy access to established broader networks 
such as institutional and policy, and technological networks. 
E1_15 The great majority of organisations with which the company is 
involved in its main business network are located in the same 
city as the company. 
 
Connection Mechanisms comprises one item: 
 
Questionnaire 
Item 
Statement 
E1_8 The company is involved in constant interaction with the various 
levels of governmental and regulatory agencies, and with 
political representatives in this city and state, essential for the 
acquisition of external resources. 
 
Multiplicity of Wider Networks comprises two items: 
 
Questionnaire 
Item 
Statement 
E1_5 In the locality or region where this firm operates there are 
broader networks (technological, institutional, etc).   
E1_7 In my city/state there are effective initiatives by business-support 
agencies or governmental agencies directed specifically to 
provide assistance to businesses and entrepreneurs in the 
software industry and allied services sector.  
 
 
 
 
 
 
Institutional Connectedness 
Access 
Mechanisms 
Connection Mechanisms Multiplicity of wider 
Networks 
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Construct: External Constraints for International Operations 
 
 
 
 
 
 
 
 
Resource Availability comprises five items: 
Questionnaire 
Item 
Factors 
B13_1 Availability of qualified personnel where the business is located 
B13_2 Availability of financing at affordable rates 
B13_7 Quality certificates 
B13_13 Advisory services offered by government   
B13_14 Lack of access to information about international markets 
 
 
International Environment comprises six items: 
 
Questionnaire 
Item 
Factors 
B13_4 Economic conditions in the foreign markets 
B13_8 International agreements  
B13_10 Cultural differences  
B13_11 Lack of image for Brazilian software internationally  
B13_15 Competition in international markets  
B13_16 Import tariffs/barriers in international markets 
National Environment comprises five items: 
 
Questionnaire 
Item 
 Factors 
B13_3 Excessive bureaucracy  
B13_5 Physical and commercial  infrastructure e.g. telecommunications, 
transport 
B13_6 Taxation 
B13_9 Lack of national export policy 
B13_12 Government policy in export assistance 
External Constraints for International Operations  
National 
Environment 
Resource  
Availability 
 
International 
Environment   
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NETWORK DIMENSION VARIABLES: 
 
Construct: Governance Mechanisms 
 
Governance Mechanisms comprises 6 items: 
 
Questionnaire 
Item 
Statement 
E1_9 The main business network in which the company participates 
was established under formal terms of collaboration.  
E1_10 The main business network in which the company participates is 
managed on the basis of detailed planning, establishment of 
goals, and a budgetary system which allows its objectives to be 
reached.  
E1_11 The main business network in which the company participates 
has established mechanisms for regular communication and 
operational links, which allow interpersonal links and 
collaborative norms to be developed.  
E1_12 In the main network in which the company participates, its 
partners make quick decisions and process complex information.  
E1_13 The main business network in which the company participates is 
characterised by informal social systems rather than bureaucratic 
structures and formal contractual relationships.  
E1_14 There is a balance of power between the partners in the main 
business network to which the company belongs.  
 
 
Construct: Trust  
 
Construct Trust comprises seven items: 
 
Questionnaire 
Item 
Factors 
C12_1 Reliability of Partners  
C12_2 Similarity of Business Values of Partners  
C12_3 Willingness of Partners to share Internal Information  
C12_4 Willingness of Partners to share Sensitive Data e.g. Cost 
Structures  
C12_5 The belief among the participants that the others will not try to go 
back on their Commitments  
C12_6 The Belief among the Participants that one will not try to Take 
Advantage of the Others  
C12_7 Perception of Fairness in Joint Negotiations  
 
 
Construct: Commitment  
 
Commitment comprises three items: 
 
Questionnaire 
Item 
Factors 
C12_12 Willingness of Participants to Make Internal Changes to adapt 
themselves to the goals of the Network   
C12_13 Desire of Participants to Improve their Competitive Position   
C12_14 Desire of the Participants to Innovate  
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Construct: Capabilities of Partners 
 
Capabilities of Partners comprise five items: 
 
Questionnaire 
Item 
Factors 
C12_15 Skills diversity of Participants   
C12_16 Success of Participants Independently of the Network   
C12_17 Profound knowledge of the values and skills of Participants on 
the part of the  Others   
C12_18 Criteria for Identifying and Selecting Participants   
C12_19 Explicit Procedures for monitoring the Performance of 
participants   
 
 
Construct: Interdependence between Partners 
 
Interdependence between Partners comprises four items: 
 
Questionnaire 
Item 
Factors 
C5_1 Access to resources of partner e.g. reputation, knowledge, 
equipment, personnel 
C5_2 Complementarity of technical and business activities 
C5_3 Need for synchronised response of both partners in mutual 
business activities 
C5_5 Written agreements 
 
 
 
ORGANISATIONAL DIMENSION VARIABLES: 
 
 
Firm’s Resources and Capabilities 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Firm’s Resources and Capabilities 
Construct: 
Networking 
Competences 
 
Construct: 
International 
Experiential 
Knowledge 
Orientation 
Construct: 
International 
Entrepreneurial 
Orientation 
 
Construct: 
 
Technological 
Capabilities 
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Construct: Networking Competences 
 
Networking Competences comprises 20 items: 
 
Questionnaire 
Item 
Statement 
 
 
 
 
 
 
 
 
 
D1/D2 
D1_1: We evaluate how our relationship with one business partner may 
depend on our relationship with other partners 
D1_2: We evaluate how our relationship with one business partner may 
affect our relationship with other partners 
D1_3: We organize regular meetings among our company personnel 
involved in relationships with our business partners, and with the 
partners themselves  
D1_4: We assign people for each relationship with our business 
partners. 
D1_5: We assign responsibility to individuals for each relationship with 
our business partners. 
D1_6: We use other organisations, apart from our current business 
partners, to identify potential business partners (e.g. consultants, 
sectoral associations, government organisations). 
D1_7: We visit exhibitions and fairs to identify potential business 
partners. 
D1_8: We research specialised magazines to identify potential business 
partners.  
D1_9: We discuss forms of collaboration with the personnel of our 
business partners. 
D1_10: We promote contacts between our business partners and the 
key people in our company. 
D2_1: We promote contacts between the personnel of our company 
and our business partners´ key people. 
D2_2: They have a good relationship with important people in our 
company. 
D2_3: They have good knowledge of how the company works. 
D2_4: They have a good knowledge of the functioning of the company 
of our business partner. 
D2_5: They have experience in dealing with business partners. 
D2_6: They are good at communicating their needs to others.  
D2_7: They negotiate confidently. 
D2_8: They interact well with other people. 
D2_9: They easily sense potential conflict. 
D2_10: They are good at finding solutions when there is conflict.  
 
Construct: Technological Capabilities 
 
Technological Capabilities comprises four items:  
 
Questionnaire 
Item 
Components 
D6_1 Percentage of R&D investment to the total sales volume - 2003 
D6_2 Percentage of R&D investment to the total sales volume - 2004 
D6_3 Percentage of R&D investment to the total sales volume - 2005 
D7 Does your company hold any patent in Brazil and Abroad?  
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Construct: International Entrepreneurial Orientation 
 
International Entrepreneurial Orientation comprises 23 items: 
 
Questionnaire 
Item 
Statement 
F1_1 In dealing with competition, my company is generally the first to 
present new products and services, administrative and operational 
techniques, technology, etc.  
F1_2 The top management of my company has a strong tendency to 
take on high-risk projects (with chances of very high returns).   
F1_3 The top management of my company believes that, depending on 
the nature of the environment, broad and courageous attitudes are 
necessary to achieve the company‘s objectives.   
F1_4 Faced with situations in which it is necessary to take decisions 
which involve uncertainties, my company generally adopts an 
aggressive posture to maximize the probability of exploiting 
potential opportunities.    
F1_5 My company is in favour of a strong emphasis on R&D, leadership 
and technological innovation.    
F1_6 My company has a high proportion of products which customers 
consider superior to the competition.   
F1_7 The development of innovative techniques of marketing is 
important to the company‘s strategy.   
F1_8 Utilising qualified sales force/sales agents is important for my 
company‘s strategy.   
F1_9 In the last three years we have improved significantly the 
effectiveness of our marketing functions such as sales, distribution, 
and advertising.   
F1_10 In defining our business strategies we focus on spotting 
opportunities.    
F1_11 We don‘t let resources, whether available or not, represent a 
limitation for us.    
F1_12 Our fundamental task is to take advantage of opportunities which 
we consider valid, and afterwards find a way of acquiring resources 
to exploit them.   
F1_13 Opportunities are what control our business strategies. 
F1_14 What we need from our resources is the capacity to utilize them.   
F1_15 We prefer to have total control and to be owners of the resources 
we use.   
F1_16 We usually use third-party or hired resources.  
F1_17 We prefer to use only our own resources in our undertakings.  
F1_18 The company as a whole has the idea that growth is our principal 
objective.  
F1_19 Growth isn‘t necessarily our main objective. The life of the company 
in the long term is at least as important.   
F1_20 The company as a whole has the idea that our intention is to grow 
to the maximum and as fast as possible.  
F1_21 Before initiating the process of international sales of our products 
we seek detailed information about the conditions and the market 
demand or the level of competition in one or more foreign 
countries.   
F1_22 Prior to beginning the process of international sales of our products 
we commit significant financial and human resources to these 
operations.  
F1_23 Prior to initiating the process of international sales of our products 
we modify significantly our products or services to match the 
requirements of foreign markets.  
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Construct: International Experiential Knowledge  
 
International Experiential Knowledge comprises six items: 
 
Questionnaire 
Item 
Obstacles to do business abroad  
Factors 
D8_1 Lack of command of other  languages  
D8_2 Lack of knowledge of foreign laws/norms/customs  
D8_3 Lack of subsidiaries/affiliates outside Brazil 
D8_4 Lack of collaborative agreements with foreign firms  
D8_5 Lack of experience abroad 
D8_6 Lack of specific competence/knowledge in relation to procedures 
 
 
 
 
 
 
 
 
 
